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JHTROOUCTlOa 


01tiriMiaeiogir»plis^'t baenuaMi i% tm wsm ijmmiAwmi- 

haw iMCsoma tb«. primslpal wmm» tor o2»tmltilJig lAm 
infoaoiaatioxi aiscmt intJtauteirisa 
'^ith t^is pi»»«dur«« tl^ c»iiit«»ts of tho its wsll. m 

iittstisisl stJrao^wrs of '|3|.ao«nt«» £o«tas« foittal oxginai 
OSS )m «firsXmst«€i st mf tints of prmgom^* 

xhs prii9tcl|>sl, of «iltJtiuiomi3 is bsssd m tiMi pisMN» 
slscetiric offset# 4S.rmt snd eomrsrss* This s 

triets<3liicst‘ ift^eh is na^Ss of pisitosisetirie oyiriitsi 
cwmrto sisetrie snsirg^jf into soi»fl vsvss* Onlf esstaJa 
matsrisls# ioitislls' qoaxrts imt timi s <SSfs 'tmHmt 
tstsosts ox Issd sixooosts hssrs fdssosisetjrie 
yihm eat ss et^stai's sloog esxtsio glTSo suss* 

iicboss mm ^siratsd yihmmmr m uitxsaoxiie iMMMk la 
its psyissgs thxoagh ^ bo4)t sneoaotsies m loomdimxf ox 
intmrimm b&tmm 2 diffsjcwrtt tfpmm of tlssass* Xfsif 

timmm la the Oodf has its mm spsoific seoastl# i 

•-■'-I 

imsOiii^es iriSieh is the product oftths sposd of mmaa I 
thxoegti it sad the dsositf of tlist tlawMi 
|p) Ths fxsstsx tlis 4iiimrmm la the iwoastia IsvsKiiHao : 
Of the tisiMuis on sithsr $M» Of so iatoxioeii# i 

stxaag siii bo the sii^ho* itko soooS itsoNONe iXilsii oxt | 

xsfisetoO ot ososf 

■ ■ . ■■■■■ . ^ ■■ ;: : ■■■■■■:■.;■"'.'■ i 

V ,, .... ■■■■■,,. I 

iilfiwiffiit i4nidlti«^ mm ^ ^ felm mtm | 
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tx«aedy(3«ir« into m niocindc; currmt. wtiioli 

is ttiso iisplsfsd! on m oaoliioscops* Mmmmx soxlc tm 
iiltJCiiiotiiid in obstotrie was dona hf Im am9X& Ci9^) • 
uitJAsoiinel has a hi#^ tmq^rnmtf (20 Idlo than 

mm'^ » haacing rings Cao«»a^lCIO@ harts) « Ths f rsiissncj of 
dii^postio uitxiuioisid rangss twm t*# wdXllmt hsrts« - 
M»3iirats ^iriMiiniiiation o£ gsstatirsisi ags is ssssstiai ill 
ths Sara sni msitagsiaaat of prsgnant patisnt* iniomstioR 
on gsstaticniai sgs aiiows ons noth to data ths prsgiiiMy 
and lao distlngniiili nornai fron alniojapni^ growth pnttftxxui* 
7hs wm of diagisDiirtio yiitrasoond has isads it possilsis to 
ohssrts fCMtiii growth in ntsro and ths fostai growth 
liaxiSMiits^ aiicani ons to swaiitsts ohlsotiwif ths growth 
ppoossn* A caoBg;4«ts svaimation of ths fostits cwn ha 
oohiswid idth tha nss of a :BCMiogmpiile fONitai gppsMth 
profiio wliicth consists of iNMUHorsiiaiit of haad siso# tnadt 
sis«« issiir isngt)^ oi^tiiBatod fostai waigittL «od bodF 

:|Ui|| iMIMMli -ifi SiKII?iNiyM^O0 OOOIIl^ WWMt 

of §&M0^SM: %%' llilflllii Xil IWIPfll MKPI 

hmm disotttsd iwimoSs simoimriiig tha fh^fsiosi and 
iatiidiiootiMi |M»taiitiai of off ign^inga* Qm of tho 
ffoatMSit throats to ^da is xiioh* 




«« imR* Th& tfpiaml cmma of tM« :&»m of 

XUQR <• 


mh ft Im 9«ii«tjUs growth potfteitifti# 
ia^ iiifftctim* 

fthCCNiftMlllllll. ftlfttKiatlft^ikldllftft ftftlS 
ft| mwwmSw CmligWaftt^ftA WllftitMPlftiiii 

Qb. iil.tJMiiK9*unill ftlut |%? ftiwr%ftyft of g^KOohM patofSXo 
0X0 4ocxmmm&* If tti# XUOR pxtmmm hogimo in lotm 
tmi ox ooxly iiei tiiMi'fttftr# tiiftCft i* « xvlfttiirft 

osmxing of th# fo&is*l hood, »fm m*iSWo^ Ivaiglli ia 
«dtli mft tiUMitui nftati ooft iMfiiigti%« 

XaX.ft fliaPi ox ZWSm XO XOmU^XOm wo &$ OO&OOlOWXfM XmM 



fontiil h«84 «is»« ana body iaiigth iiiJll. M 

ttffactaa ana tha foatui will bmccmm tmtm apmatricaJLlf 
growth wit»jrd«a* On witrasoiad bpc ahows late flattON- 
slug gjpQi#t:ti p«tta«a %iith a®Qr#a«® in ism:wmmtaX 
only toworda m& of geatationt* H* growth pattew is 
aiiailaz: to bpb latile gcta affected earlier «xid it 
decreasedt 

The etiological nechanianit perinatal riok# and 
long tea prognooia appear to differ in the 1 groiaps 
end it noold lae of great eee in a reliaMe antaitatal 
neana of distlii'gniahing lb«twe«ii tha oo^'uld be fotaid* 

seveml large etudiee hmm eatoMiehed that WGM 
h§M.m em hewe « 3h*lG fold iaexwtam im perifiatil 
Ms»rtalit|f eha ooeapored t& Sjaimtm tdioa weighte ore 
eppapriaa for geatational age# i^gr Jmtoitm ore aobjert 
a naerotie ep g doriiig the Imeediaa poetpairttaa 
period eoeh no intropertiaa eephyxia# neonatal 
hypoglfeonio# ooi^oia# hypoooloetaia isad 
Tima «Aio tmrwivm sm^ detoloii neiialogioal fdwmaalitioi 
In later life* for thea eMoiaiirea# it is issfparatioe 
that the diagnooia of iPQft Iso »«9e in ntero m that 
foeta em be mmmm& front ite enviioonat at m 
appropriate ttnie ad trill fiwe a higher ohonce of 
•nreioail ad leeoMit rloti o iMtgppilae* 
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£iitjem»t 4 irin« @£D%«th r^tardatioiei « i« wst 

mil gcmtt by m ¥axlety of nmm» iatdMMg mmll 
for auto* aymatunty* chroeiio m«liioiiriitii«ai iootos* 
iiii.#pe^g£oiiini footas m<& mmiMcimnay* 

CiiiioM Cl9S4]t aooeriboa tliwi 

oppoorinoo of tlio m oolloi aymoturo iofttot* 

ZWM fim» bmm tMmtSitL&n&lly fNifiood if «• 
i« th« birth yoight of th« footim failo bolowr tb# 
loth ptaoBiotilo of m^pr^rioto goototiooiii 
2« bolow 3 so from momnt ^oluoo of birth iwight for 
g9Btmtlm*$. »g«* 

3 * growth dofieimt of 4 w»«kj$ or inoro ot « piyrtl«o« 
lor iiootiiticMotil fkoo dtarta# progoiiisof# 

mr tho di«<pi08io of xp@e it i« that 

ooinroet ao* bo dofiitod* oootatiMidl 04^ 

dia»««iiiiKl locfirotoif ollo%»i too to both dot* tlti 
propmss^ip ohd to diotiiigiidLoh nojoatil fKooi idstonRoi 
growth pottomo* Tho potiooi;# lorbliitf to xwooli 
liMF ooxbriMPtiy#: tlwi hoo of orol. ooatroooptiiroo# 
li^stotiinf o otorioo ofonot tho oabjocrtioo 

aothso of mitomol ciportihf of i|iii«}t«olhg mm oil 
ooofooo tho oiiiiitfircio ootiooto of pNitotioo^ol ogiN 

iMotoo of iibhiigmior Mmotriaol oyoloo# o iMlfoiflfw 
ooEtt mmetotm of potiooto will 00% roooll thoir U#* 
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H«rfe» <197®) jEiportiid that oaly IS% of wtm 

ta imliiaaiy th« data® of tlioiir 

ummms «Eid ¥oua<g (1974) aag^ttstod tNi figyjw to b« 

iS%« 


d.ai«ii«s «fc al (1983) tlia &£ 

§amtml heart tmm hy ic»«toi^p« at i7*lH^l*l and 
fijyadas roMtash.od th« tiahlicnia at i8*(M«9 i4c»* At 29*31 
idea imdal tieight in sa^aalliNl faatatioo in wmtk»m 
Qaatatiociol ogw cm be astimatad by « 


.SiiPliiliiW 

!■> 

3« a*B«T« * It has a ^arioMlitf of 2*3 
(Boiiia at «1) imxiatioii oeei^ra odtliisi 36 hr of rloa 


jMHil jSM dB m riiir'-aiiiliM rt^iWtui iim ■M’iM 4Ib 

W-S* iiii»ii0i iifti 

l« QiilidciiiiBig «*#&«• . 

4« rirat tidLioaitar 
$• fisi^ tmi^it 

§• Fm m wci^f^mxt *»• 14 wm^ 

wism^mmpiif 1® wmkm 


Sn 1^8 
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IfiifcW* mWmm ^Vmwlm iPPiPyp 

castatJUai leoira thm 3B tMMkii (Dotiar 

•^BHp ?*rWP*WPr ^ 'PIPrPIW* , WIP{ ’PjifippP^TipP 3^«iTPRPn|!^P' 

•t ol# 19S2) # 


t* iooaital • affpmxm at 1C) wtMkM m^ 


*^PWMW#Wi 3 Wp IPPWili# 


S# %l|| ||% 




JR/OMitPQfWIOCIIIlllS 

1« Di.ilt;4ll itftWXtJL fj^ltPhyslS •* OUftjLJEilSfttJbDII cwi’tim 
iipp««rs bmtwBtm 33 «> 3@ 

3« PfiKicimil Tiijdai «* omiiietttixm €mtm 

tKppmJtM tmtmm 33-43 wmlmm 

ITl. tJFlfMMIfld 


3* a«flit4itimji3 mtP 

l« cimiR^ iangtli icph} 

3* BPD m 
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R«4ati^e »im ot £et«}. v«atrioI% i^PiiinMciett 
of choooid p|.4»cui8t iehogoaieitr of f<?ot«l. Itn^f 
i$|MW»i:r«oe« of footal Ocn««il# ti^'pmxmcm of footeti 
idUnof * 

hppmi^swmm of footal iiclo# 
thiotaoso of tlil 9 h« 

17. 

hxmkthimg moTfmmmtrn *• bur«t< of 

MQ ndo (ao»2SI wmM * 

tMgm «^iK»<Soii Cli*30 

ilioft. f««i>ix«tox^ of jNiriyi oitH iooo 
jpixiod #£ mxsii.mtlm CI£N»34 

rnm^ mm irotio of jcoopfsotSoo oo m^gAXAtXm 
30«3$ ifiMiui* 

iiwt 

TXWih OOVOMOfO 
C^bOOO Itftll ' 

W0&^sm3L 

wmtM mmWtk m4 txmpi# mmmm^ 

MWliL y Mfti 
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tThit is ths first svidSRcs of intrsutsritis 
li^rsgoaiief SMisn «t 4^5 ifs^s mttmr Xsst vemastmtH ^ 
psxiod* Qsststioosi siie is mm bsfors ths £osi»ts is 
ssm# Hsiimaii st si Ci9i9| Ims si^sstsi Itessir : 
msssisrsmsiits of gsststionai sums bs tAtilisud ss m sigb 
of gsststifHiid sgs« mmm9r0 vibso s sisigis iotscoai 
Oisswtsr of tbs sue or sirsrmgs of 2 or 3 laXmmtMim 
is tis«4 ior dstsoiiiistioa of gsststionai ag»« tbs ^ 
ssnstioa ;&or W% of csinis is sipiKSfinsiuKif ^ 2*3 tfOtics* 
Thsrsiors goststicsmi sac «s«gi dyusastor bss aot cooti* 
oslf bsso ssplojfBd for sstim&tioo of gsststioiisi ago# 

4l£Wi 4ilS VQ^UKIil |!MBOV#di 

mors tims eoosisKiog sitb no improvsO sooiirsoy* 

2* CxxniK niKo iSRotb 

fids is tbs iRisijHitrimsot of tbs isrgsst OinsssiiMi 
of tbs iostos* IMS om bs wmmumA m% i^7 ipsObs 
osststiOB sodi orsAiiioir oso bs dstsd to sitbiii 4MI 
(iasrs* It oiii bs Ostsotof mtii 14 ssPts of fSiit»tioo« 
bObissoBi St si bsfO sbOMs iii oxoss inkMoiiisI> 

staxiiss tbst tbs csa* loersssss ptrsboiioif' sitb 
gsststlosisi. opi« 

Psisoo fli9'D osssiixoi CM« is 43 osjaasi sHcopoot 
snO fMsisoi o iiossr jcogrssidliiii 
m m ii,m * *iCM« 

Cir s 



Serial 

osoiftli adjiuitad lamogxmi^c a^a lOMA) 

&mxls atadiitta of mpd wm« limitaA poor mmlrnm 
ticm &t th« and' diif arancfta J4ai wsimiiig aai' 

imagliig taohniquMia m wOll as laiit iiliQitl. 

diffiuDKit tlsauHi iraliicitiiHa* '&mmt rntS^mmm^ -in. 
imaging tiair# pmiaBoittad guidiinaa to hm ttataMlalMd £or 
ijij^iiig laid insNiayriisg th/a s^B in a mora conaiattaicits^ 
f aaMon* SPP wm first maasurad omimldi md wmm 
in I9$l# 

Afimr tZ jimak* thm ammmmmt. of s»i> is m 
insGiaiiimit wmm bi s ni astimatiiig Qh tmtoauiM tlikorv is s 
einss no^rrsistiee bsttfsaii SP£> and oa and noraovsr is 
siibjsot to iittis srror* Vsriotis studiss {Qms^laM. sod 
Msimin 'i97i« oosanss «t .si# Sidilasghs# ItTi# hmm 

ifli# Kurts# lill@ sod Hini st si i9t3} hsao miigiMitsd 
that ths BPS inorsssss in s liiiesr IsshioB t» siwmfjbte. 
mstsis'' lip iNMi9is s -f ^ ay shioli tlm growtii rsts siows 
|irogi!imyiisid»if rsamhlng s pistss nssr. tljfes# 

Qaaagilaa^Uk st si mossiirsd is 370 pp agaiw t- 

tfnfaMii iMilsNisn j pii o nmtics aft** jniiportsiil s of 

f # Slow ly Tt n wr siso jnsGortsdi IN PP msOAftll lastMSiii 

■ ■■ ■ -"WP WDP''^PSI* J||r SlWP^liPr)SOPTl^ WO '' swsww WWr • • PPP' "SPIF ’spr-w'ip ..’’w "ispoiWBi ■ ■ *PfW''0P^" ■ .’’OfSTliF' ■ 

mm jLft immJ Mk mm^ t|g| 

^ •• •. iplPipiP^ ■ ’VPmpi aPWOWOMp ' '0IPPft*WO ^WTO^ppsoss? OHPUir -OWP ■ ^!9P^?0P”' 

i«i oMiii* 3to stsndsxd mmJt oi lesNMsmsisiit oi WM3> is 
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3*1 mmm ’Shmmtoxm ttm raor« aidlvantst^ thm poDegnaiiK^# 
lii«t iat th« Anting bjf 

KG^tm. mt eJL found that in 27 pRtianta batwiNiii 
12*26 iiiNilc«« th« sfNtti arcor In pjpadioting tim aetnal. 
data of dalivacy % Cf^ was 7*13 daj* «• oj^aad to 
7* i5 daf» hf ■ 

anoeal at al ahomad that 2nd txioaatar 3H> 
laaaauxamaiit ia as aocurata aa tha fixat tJdbotatax* CBL 
in aartahiiitfhliig tha BJPD* 

Sana immatigatloiis haaa anggaatad that aatiai 
3Fi> .naamyrOERifita wiXl iaprova tha mmusmf ilhiting* 
Hcniairar tht atudf of Binaln at ai CiS^> ahi^ that 
«sora than ona WU did not add to tha locnraei' of SM> 
£>xodiotioii« Xf aariaX oaiihiaianatiri' ia isaad 
tidy thi diatlnctioR batiwan lama o^d laa itH- 3PjD*a bao* 
iONia poa a i hlai thatai^ m f i n i n g aamteaMMit of fottal 
ago* : 

sahhagha 4hmfm±iom& n^tliMkjr atathsaS t&x pmMmUimk 
of }m&m tm oMh iatmith Adjottad sonogfiMvi^hlA A®a| » 
Ha olaJjaad an mcmcmt idth $§% iMfidiiMO limit of 
1*3 dafa« Ha maaanuead b»b fimt at ti mwlta and agaiii 
at 33 iMNidc.a« Co tha baaia of ayalaatieii of tha haad 
gipcwtli and iatonral Imifmmm tha -mmih ho adjnatoi 
tha osiilnal aaaifnad footatlofial ago if tha hand 

wm appiOw-ap TPIrfliPPlJiPhP ^BBb-wP' “POTPIPmo ^pfw apmpHflPhfi* ^om<a? ’Oiw'afpp 




3imm *t «1 in i9@4 csondyctnd « letiidjf m 24S 
3im0.m WQ mmsMrmmt ima stada 1b«rtiiiMfsti 
t@*2i ifKidts «ad aoeaptad Caiscuriic^ 411 

ilasTs) W'O warn at 9 Cn» 33 iMwtics and bfo mm 

faiPP#f|PiWi(i W# liWlp liiJI* WaW <# "^mWWmvm i 

tm aaall 2Sth paicantila 

liajpga 7ith pmetsmtlXm 

3hi ^'vaieapi^ 2$w7Sth faseantila 

If ianciiid n^D ia in Mali cmt»g&xf add 7«11 dasra 
ta tlia pcwirl@«ta csa olitalnad Isf tlia flirat taadinf* 

If tba aactand s»d tm in tl3« larfu eatngoxy 
atMeint 7«il da^a daura)* ammmmf naai 

jrapaMstiNS aa j*!*) da^a* 

anaaMl at al INnra aliK»«i ttat QMh datlnt ia na 
smxat aamnsata tl'mi a ain^la bpb Maanajpanaiit at 

mw i la iii ftia Mia irallaiiaa an &£> faa aartJliMtina af 
0A ia aaw piaaittg* It oaa laad ta mmimm arxor and 
aliniaal Mana^S^aiitant#' 

4* rraii tctiOCiicA »l liili diaaiHbaa 

hmrt at al lltTi)# Mitar at al C19®>l liaaa 
aaiiTalatad tltia itaJMiiataa' tn tita api In 

too » oiwidtCoid* i.aai UfTS) 

wm m «f7#4i«4aidi0 smmr itatii 

mo mm, ms^ itmt) 
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S^jCMiatal moulding o£ th& iomtsX nkull i« « fXimmoii 
occtxmmev in pxmgntmiy ihxmmsht ttriaa^ m nm£SLo<eM ift «.! 
CifSt) hos «l«smi tibmt. hoad circumfeswie# is a iDMettcr 
predictor of mutstiaiiil. age i*in bpb in tbm lm»t mwilc 
of pragnancjr* 

‘fha capltaiic indiue ict}' that is ratio imtwmm siso 
of BPii 4* FO 0 takao fxxm same pictara# imiXtipiiod ^ iOO 
arprasiMis ci as % age $78 « 3^4 ,4)* if it is sigaificiSH> 
til' aboire or below normal* head circiMiereitce iB^ixld 
be used instead of BPb for ostimatiiig oa*^ It can be 
measurad .bf electxmic calipers or 2;^ the foiamila* 

m m J»CHP0 + 3P0©) 

lioffbeuer et aX (19781 « wittmos et al (if7f)# JCNSter 
et el (1983) joi|Norted vitriabilitf of t. i»$ to 2«S cm 'at 
as woaics gestation* Law and 'Mac 8oe reported HC to be 
more aocurmte than bfl* 

ii8£..8ai, 

aarviett mid iiobiniKan (1971)* Leei (1978)# wittsMH 
et al (1979) wad Varma (1979) hare cocisiderei it as a 
grcartli parameter* Growth is inerted to be wmpiM opto 
3S wedts and growth then deereaimis opto 48 wirnkm* 

t»«fi and srbemaen (197$)# Xssai et el (1978) and 
itoffbamer et el 11979) base considered this as a 

'lP"»P'iPpr' ■diP‘fiPNmifp^lipp8IPP'’9IPiPI9 ,T88W ’*9^ 'IpRilHPF ^ . W an., ■’■Pp npn . epewiipfl|ppf|ppp, . ■ ,™pWP ■■ 

parameter for estiieatiiig Ga* It is an anteroposterior 


diiiltfttejr .df thd It h«ii m In thnt 

tiitt pl.mm at i^cti art mmdm iiav« nci 

dafintd landtaarka artd hmcm latk rtpistdlieibilitf* 

sisiag|g,,sig,i«i«a^ 

hmwi md Erimmam (lf?S) md mtt'kmms at «l {1979} 

aia«auj;^ thtat clrcwfaurtnea at diffaniit 
gaatatiimal agaa* 

Tc m i.a*7+i,'8a i.nxio^^^CGia^-iLwri ws) 

Chmgmm In th« cUtat profilt arta as a function of 
g«sta:tloo«I ago Hat btMi dotosaiiiiMl toy Emi 
Ca.979) ana Vaxma (1979) • Thia parxntottJt ahoir« « rngda 
I Intar gosHitli ug^to 37 itM;* at tht rata of 2*4 pm 
mi a itoitNByati ratt u^to iMiNiia* 

Th m l|,34'2»i9 (oa) Cl^tvi 197$) • 
tQ* 

Mi it a lltiNiur of CXMrttr «t ai 1993) 

it oat isKi ttaamrwS aimtiiPCKiiicii oaliiNtirt or toy tiMi 
fomiia 

7T 

Ml m Cm t txmmmcm Mmmtome) 

cm)§>toa3Ll md wSJLkm& (197$) « naraoti (1977)# 

MitiMA ot ai (1979)# sablmgita (1979)# iiofllamMr ot al 
(1979)# iMvtair at al (IIWI) imvt rifii^rt«i mm of Mt 
for oiNiliMrtu&iig md fottal gmith# Bmtmm of 

<a MiM8MiMai.ija#ijifci 0000131 of oijmaMfariiloo 

7!pP''’1||iP^0|pPtPPpili^l(PI'^WiPWFaP(P^ ■aHp9'lflireMpi(9|PF9p9!» '"*Pr 9^ WPW' •0PilwP';i'ap?».TlWI^9»P^fli9-7pW''WP lKpii*WiP!'Pl!l|F9ipp 
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l.at« iR pmgamKf the r^Aetixmahip &f abdcwinal. 
cijpcttnfiurifiee to Gh i« lass mllatila than bpd* smlbing 
i t9S#> rs|>ortad ttiat th« uss of moan abdominaX difiiiotaxni 
was m x«lialDiltt as footaX fuaiir Xactgth im Gn 

Unlike tbt hmd mmmxemmtM ttmxm is no CNasstaot 
rolfttionship 2>stiai«i transvarsa md ap al^lisaliiai 
dimeter^ slooa fataitl iraspiratosT aiovaBiaats em altar 
sigaificaotli’ tho ralationship tatwaisxi thasa 2 
cHimatars* Hadlodit at «1 pointad oat that peadicting 
GA fmm M2 m0mmRmmt» indioataa that it is aotoalif 
a wmai® of <ih idiiii Bm mmtgpft String the 

intmrv&X 36»42 isiides at iMkth tim it osn ba meamtrnm 
m zuoM md tmemmmia, tlia oiia of M2 will 
aitheir falaalf raduoa or xaisa tha 

GaiPtatt and nobijaaeai (tW7l) hav# memmxmS txmmmaim 
diaoMifrtar $m SO iMitiaiits batiMtaa a3«»3i iMaits* mn^smmir 
at al also dataxmlnad tha abdoaiiiial diMidias'# 

but OO: sigfiiiioiiit ocMaolmaioiis mam dgmm bf aittsHr* 
i2» jyadiaitoail. Mm 

amxmtt md mhiarnm ClffDt naldliiiioff at aX 
(1977)4 ifiltmm at al (1979) md Vmam Clift) liava 
aboiMi that thaca is a Ilnaair iiiaxisMia ixi tiMi |ii!Ofil.a 
araa as a f laietioii of Oh* 


IS 


im&iMsrn 

Of bemm of thm bodj ^ imme Imgth X» ttm 
oa«i«iit w p^rioxmt ummrum is mam Siffieuit tso 
<l«fini« iiocttirateif 'lE»«caus« of its pxoiciatitf to tti« 
clisst miil, Slid i^srsot cootlfiutf with soapiia sod 
ds^ioiSii Mso wh«a fii»i»d -thm irsdiONriaiEisi: eosplioc 
iles ti«sir*£‘ to ths hmsirits thm thm titis«'W> fitolsjr 
oocRpieoc idtso fLaocsd to ths hossros* 'Rsdits# iiiiis# 
tibis# fUtmls oso amly bm mmmasmd m s ooisaplioc« 

Ffiaixr 4«S0tli &m h® MmtSiimi m marly am 10 
wsslui Of gmmtmtSm* Qmgary ot si dosoostirstod tlist 
H* gxmm ioitiaiif st 3* It ' sod siowli^ dooxo* 

sssd to i*09einiA*iM0c towsjeds 1x0 tsiiMistor* 

?lio wsxliMiitsf with pirsdiotliio oa with FL 
OSSMPOCSISSIItS SlCM3OXdill0 m iisdio«ac*s ot si is ji; 9*s 
dsfs bstwoio 11*13 wofOcs «ad 13 fbays hstwoso 31 m40 

BXiSO Ol si StStOO thst QA OOOid Os lIXOffilOtSO . 
with 9isi oosiMsoeo iiaiit of Osfs i» 1S«»2^ wsslis* 

SP' *p , , , ^ 

Hsdiocil St si sod HOhlSX' mid OOStsi «i|M»XlM4 s 
wsxisOiiitf of g 3*1*1 wmkm* 

Ths of so dstsxsiliiiod lo otoxo sOds 

soothox psJCiiislpx thst csoitid ho txssd is ossisstioo of 
dif fox s o t fostsd oxowth pslistsiMs* fiiHi poOt fOstsi 
fxowth is s<o«ittd 9@tlt wwOts slisxoiyi gmmtM is 

PVv*€KMI1mW m wm mBm WmMwmWmw^ 



i;h« tlaiiig fwcstor In ti?® pat>»i^3r»Jtol.<W xwoii* 


llii^octlc EurtsiNT tM.» of 

th« •atiiaatiem of ag« «»> SFD* PC0 HG 

«)i4 Mtm thi-B wsiM latsar hf W&ptM itfc nil US®!)# 

f©«fc*i mmmmmmf mmmgm 
witii BFiO ii«aiwr«oi« Jjapjcotrad tb« pjwwijifoo of jpixagii** 
aocy As 

Itty of body syawwtscf or pmpQXtMm hmamm 

<yuik Jieik. -dUfe 

OwVJWUll# 


gatrsiOiigiiS of fOLsooxilsii «et ®iiforiii« goststloiiolL 
ag«« obowoill grodH* I ohsngos at 33 iioiSts gra^ II ofe 
3S«$ ifoolcs aan® grads XII acoimd %%$ wmMb 



t^xmdm stco&giart 
Plato sod yimX 

iPRpJpii^ 


PiaoiKi'tio tiiMoogoi* 
lailovriiioo IB*® ** 


yt0.j|iii|| .. 

ligwi' 


no 'AMMO*' 

itioo 


a wb fei® 

lOidykl*' 


jrippf ipipol^' 

OSt)OgBCI<» 

Sn ftOiMi 

no Amo* 


XOdOfttot** 

iHMUl 

to 

mil, Ws^ ww 

ipiMiwIb ipiilJJfWt 

l4iioor ooMo 
UJto dflikiil^ 
tloo 


iMllMIMMt fUDO* 

flpplpHKV 

iIMiiWIiE 


BOOIH 


AnoJltdliNi 
witb ootioio* 

|i f | | f> f ^ H,lp <iai f|f 

Mjn oMarro 

1*OSVO IMIO 
inwiaiMtMt 



18 


Qmm th* age ie eefstyrteijie^ teetel 

gxontit. eaaa be <le£iii«d m time ^kepm4m% istcreiuMie in 
gemitrioei oliMjriMSteaeestiea of the foetuLii* 
with laXtmmrn^ mmf of th««e pejrmetere cm be 
•eiiiiMited in the pmieteX pexioO* zf gtowth peiwit* 
'mm do not chenge m mpmtm4 mm thmt XUgh 

ImS 

ueheir# Mmclmm eDd OxoiiniMiid defines ziiciia ee 
birth iiei#it leoxe thMO 2SD beioir tshe mmm birth 
«Mdtght« serXier mttma^ta, to sefiiMi xcaii'bf AXbetiiiein 
«iS Better Ciiii) ee Mrth iiel^t hee- been 2«fi leg 
Soee not neeeeeeriXy ii^r «e it not take 
QA Into :eioo«neit» chdlteiie oeei in greneteX 4et«>» 
etlm of ima Jsif Siiieraiit inveetigetoro ie giireB eo 
foXXtnw t 

ceiRObiXX M gwoth rote beXoer Sth pmmmtHm* 

whetheni beXow 2 <ii2 et eev f limt 

Crane : si^D mAm m $ 'Ml iiJpOMIIl ffrff fff^t . 

MMWIiMk MMttM |y| liiMtiiArw mmJi 

10*12 ifoike Mmm ISiSi feowentiXe* 

Aides ^ mmm Mmm. ^mmm iim 

perseMi isb beXoif ftm eaeMNiietjLXe et 

H weelts* 



IsidUEM# *2 SD terliig 3jrd tirl«M«t«r« 

vc/itC tSsmm 9Stii |Mive«iitil«f uiiliif tli« 
.filliCMil. ir«|.UiNi pisbliiliiiNi laf^ iili ftewis# 

VaiMt ' Hh/TA «d M> ISNiXcw 2 At 33 niNrtiA* 

UA/fA m<& ha/aa itiSKBem 2 s^3^ tt 13 wm^st 
ha/sa Add AA imHaw 2 so 20 dAjft imimm 
M^ivmsfrn 

CiiBpl3f3Ji> 93tli pAgip. Af i't-Uj,-# ii2t|ilii 

*2 dAjfA #2 0AiUltA3P3r« 

2 AlaepiTA 9itli p««eAitti|,#« 

OAtAf OnA oir XBOcii HC/ac i^bipini 9Sth iMAMHitiJlA 

t}lA ifAXUAA pt032l>4AlA0 0|f CljyfrA l't 

AAd ‘l^dOMAS* 

wgmimm TA» a& m^cm^mA m^m 

mm 

KAjlill ^y»g2« i^0« WO gfcwtte VAt* m AC 

' me m/MS Mmt mm pmmmtilm 
himmrnam^B <lt^ d«fiaAti0» mi)m"'Mimm 
A# lyll f Ml i iMteW 2001 piiPAIItlXA |M9i!0i.AMI ff* 

lyiff 4 Htff f %y« y j - y nt llAfTAttlMP &£ AtAtiAt2A43> 

Ai fAAtAl wrnLmm im m gmmeml AtHrnmm 032 

101® , PWNipPippIp iHIWi0A00P WSWp*#!' ION® I p JL 0I0 I0NA li JI- pp Pl wJB 

mtli ly AilKtAPIt* ^ f* AAMd to iMMSAidl 

AKtd IdAWNMAlr ftlAlAliitfNi* SA(IQIl4<2jf 3t dtiMi ll#t 
|.ifi^ AiilMWilt If IPff W tf l XttAXdAd 20AtillMNI lllllAMI 



it it new 'knom th« itttittt aff«ct«d 1c^ imA mxm not 
o tatSNgtnoas popiiation ana that vairying dagrtMi of 
«NMptoiftia« in hadght# i4»ight aiKS toft ti tsoo iBiiot oan 
Sso ohtMnroil# 

.paoiriauiHoS iangt^ hm^ clmmtmxmmt iowi of 
aaipoto tioau* and men&eXm mats aut -yud.! as diMsxrawi^ 
organ ooights havo boon assoolatod idth mmmmx 

mmm% studios ha^a sho'an i^at thoso findiiiifs axo not 
adwasfs aAsocsiatid %dtti Xi»tr« ’rhis indteatos t^at gxowth 
i^atasdatioii Ims mojm thati ana ftiiR oad hanoa noxo ttnm 
ona ptxmmAtm maf ha xoNfaiirad to idantiff oil. ofiaotod 

iWtolMMMm 

fha saaofity and.tfpa of WR pmttmm dn^pando m 
mH&iMgf and donation of insult# If « mfmm 
insult hofins oostir in tha iitat tfimastor of 
pm^mmfg tha ioatns ia pjnptriiiMata^ amall la aH 
iMMraeiatoi^ oaaa.is of a^inimrt^^ HIOIW *^0 

^ailLw dflda. ■aw;^ ■ J l . ■JtM i^OaiMSkk ,^1^ jsuMtjMi^ .ji, ... 

CwWPKtt '’WPP ,0 

I# Coii:fanitol .oMaali^.* 

t« oualitf of laatiuanal and ioatol gaaonib 

!• Xnfaotloo^ dn»ga» 

1 ' 

4* SMiciiio 

, . ' ' 
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titiii aoiiKiJl th® 20th mMihir cof^^islflns 

&f and txwik gtOMth hmm 

cmata dMuraaiMi la truidc gixoirth In 4X^ of tliw emm In 
m »tud 3 r of so o««ii» bf coopboll {i$T7|« This growth 
rottoE'datlon .la aloo osllod tlio *Lo%i ptofUo* md 
pooroir psogt^ois* 

IJ idio xoaa prooo'ita iN^iias in tho'Xoto 2nd or 
•aixif ltd trimoator# ttior* is o tipioiii coliiitiirtt 
oparlng of th« Sswtol hoiMl ii'aMi mi hs^f iongth In ' 
nitli footnl soft tlssiie mm&» and 
itui to mi miintoiniiig blood flow to 

tupiiiij r twH u- f t- mi odmnal* 
fliis is #Aiet to t 

i« PlMontm inmffioiooof ani 
3# fiwtotiiQiit* 

oltridKioio ampiiii#t - 4oo '^inOto n . utt onlo g* jjiast 
iHi itatoelmi iMatriol mmmmmmt of th« Tlio 
is tithln nojoad ran go oat 1 1 20 th twmilc of gooto***^ 
tlmi iMm ito ioto of t cowtli Amm or ote^^ c i j opo il ^ 
•Imio of hood oiti tjnenlK gmvm tutro cwrooloi o dlipn* 
opoirtetoRoto doocMuio*' cmaiiMil im Wff m€ ceano 
(iflfl In n «%«% of id mi t i^OittuKoo isiopoetiii^ 
liovo oliM • ioofOMMi in 04*2:% ani WISf9U fitio io 
ooiloi iMiQpnotfioiil ^ soon* It bon • hmtm 

ffifi*ip%ffl1 iMin ihoMi that of inoMt 

n low pmf iio W3B§ 



22 


nsMi&dk. mt «!, fCHMd $&% of gxowth xrotarded to 
be eiijfmitetidlcel md 29% in s^iftiiaetrioel. oetegoJTf* 
Seblbeglxe Imtmm hee find that in €1% of &iQh 
beMee iae^xmeii^f slow Wb gxovth beloso Ji0«*32 wmkm 
whiie 33% here iiO£»ei WB growth* 

. i4ieAliyijeoif * e etvMSjr of @4 babies indioetsS 
2 2* 4% had nojossl head end tirwk diemeosloiisii 2*3% hod 
iiaall heads isid tioiseal iiobs# 34«&% had noipsai heeds 
end iwail. tmmUM and 4§«S% had soell heeds ead seali 

ilshexf aad naoiiMii mi Yeiseshsinsf have 

shoen that peirinatiulL sortelitY is d foid iMseesed 
in Xboa*' xt aecoiintiNS far 23% of the pgtmmtaik eoirtii)* 
iitY# xete* these feotors ate also mbjerted to 
iod neoitetel. ms^fxi,9k (how et sl>t 
hfpogdfoeola# h^iMogdfOoiiie# isiijfefthisile C&etd ittil # 

[iiMi Uliii idbi ililliili iff 'A iMweSttK ' ''ttiSL ittifcfriiiniS w .JL. .iff j^MSdUlb ewMi M' «' .acmLjWilkMtiik MSMUOitSfr Ifasw ma iiiiirBiii ulSi' imSfiti Wlhii™ii .eJt ’sl eoiULiJS 

ip i t'ii iWi i lycy 3 JLMiJwwMpF 

.of xoidiaticm# eoiigenitei tSNiiii3si»ietloi^ 

w . JlOw WiOiiL MWiSsWW esSibSbiUL Mb iK .Jm MMk ■ ib.. %iu.. — > iWf idiftii etSMWWe dSllh. •Jfe- mb toellbi WMibii iUUl.' h ' 

■ iMWBBi l89PJf104»'®yL'e^ Jyii, iSllN# iOJBW &M ttilllBplP 

wed ocHQthitieo ftsiotion# iowes Xq istd iMWMtoiog iesi 
ebnonwaJLitles mm Inocewsed «ip«o 29% {wesiier-i92i}« 
iSeHsith Of si have shows i4»4% of loeetsllif 
jceleucded ohiidves to hese seffesed s n wi t xilQM et 
bijt^ Xttgbesdliiif end stewess h«»e shoiMi 49% Of 
XIKIE islaKits to liwfo difftoiXtf Is sshooi# Ml Of 
stili Msth s - ese ototmi isdsided* i ^a i ffliieff r the Isssit 



.pmmxr th« 

iia. 

Hi* Wfft for d«t«ctliif imu iii iit9jei» 

i» th« idiKitifidatl^ of nomici i«ho air« «t rltSt. of 
d«liv«jr 2 f of & fiioifth rotardod footua «ioc« oeoojrdiof 
to HtdJloo9c ot .ol Ci9@3> VM of all XVoa footasai 
will mtm £mm thin |i€$>iJLlatioii* 

fi%i iwist oiia»iot«Jdlstioii of thia 

pOpolfttiOii ttXtt « history of pro^rioos gjpoiith 
footoo# oitjmio soiroro laaollo d«{)«n» 

<&m% diaisMitios osllitas# poor noiglit giy^i# 

aloobal or drog alms* isid hmm^f But l/Srd 

of all Xtioja Mmtmm .idll ho hoisi to potisots iiith 
nm hifii 4ei4di iootor for iiKi% iioiioii oo# ohoold ina^iwi 
tho footos for oriflaiioo of IUgm im. idl. oisoiopi^ 
iHBiiogjEtsMi# mgardloBC of riOMWai of stody* 

TiMi IIS* of di.atpiostie iilt4C;«uK»ooO has nsds it 
IpoosiOls to odbsojpvs fosftol growth iii iitoso na# o 
otiabor of footsl grooth psTsskstotrs sHow os to 
ohjoetivoly •rsl.oiito ths growth h ooi^ploto 

ssslostiOB of tho iostiti oio bo aohiovoO iiitli tho 
mm Of ipowth profilo oossists' of 

l): tlH ||r ft tHPiy 

ostiBnitod ftN^tal iioight sod bod^ |iroportiooslity« 
ftiio of dolog Wm sooogravMo onontnotlofi is 
Msoir #f tho g rowt i t pNiyooMtoiis osMif to 



XIIOR iKTil,}. -not bocm«r abnomal until. 30 wmdm 
piurtieulniriy in ean«« of «#^metrictal ‘iliuui nnmnl 

i3K«minatJUnii r»«ult» in m high ri.«k pntiniit at 2Q wmScb 
On itcHt: IMMelu^ th« ponaibiiity &£ IVOR at 32 awiica md 
In higii xi^ fretianta it in prafanroO tn axardna tha 
patiant aaiurj 4 nwOea until i^livaJTf* if WQB. im 
fotmO* tlm intaxfai l^aticaen ana^ is raduceO to two 
wmkM* 

Oiagoosis of xtiaa em ba Oono hf t 
!• ilsteiifial palpitatloii 
2« oltxauMsawtO 


3* 3#xial Oatasiainatioci of 24 hour urinary oitriol 

^wmW^wwp PPPP ^p|P ■'^iPi^wripFiPip'^d 

l!lia Oataetion of XOGR lay ellnioal mmm3 alono ia 
Oiffloiilt mO ^stf&JaotoO to a wide range of ercor# 
IMdIeo (lfT9} oswidocted a studl ^ higli rlsic 
pMmgtkmmtm ior' ^iteotioo of 2P3ii« m fooad tHat^ 
ioitaciatally eoae iaotora oay Tm aA.gaJLflmmtlf 
predietiire of yet deiennstmito Oafinativo 

dii^jpiioetio dilensMitt. 

Matemel wei^;^ geiii leas idtan 2 IV^ wee notiMl 
In 0#ii of XHGR but wm aloe noted in Iii4 of oointel 
eUMOftn i Migoewi ii iW i#ff « 

iuNliiood fendel growlfi launi 2 ow^dt oto 
ptaoiiiii. In I/I of idLI «a»Mi and #li& oe IWft iommmi 


denoiiiiunito^ iiiitff lot 2$S4 of *K**^fi gMOwiin pteffw o oi e o 
aleo imiiifeiit #» 
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iCl«»p$>«xr fond ttntxiol •stimatioR Sm HKSE 

p&tlmtM o£ l.iiiiit 4 »(S iralii«« iioif«nr*r Low mt «I. C1973} 
fouoid low ootriol Iwirata a4i«»€dat«d with iuge pcog- 
hot it Of WQ». emmm ha<3 oatco^oo l«»a 
that of th« oomal mmm.» Mao mmf mmielX waight 
flaw hoffta lii^ aatx^o^at itdiooa in tha lUGR .fiiiifo* 
h Imt emtio wma itouiid lof 

Dmileo C1979) la BKia hot aot ia aoemiil |>mtiaata <8md 
Mi^.: Uni mcora 

mmmsjmmmmsL m,.,m 

fOatal fsowtii haa imm m»mmmd Mttmmms 
mi&g tho iMlowlag j^gmmwrnmm 

footal BPD wma tho Unrt pmcmnbmv mami hf 
mltimaouao icur dotoetiim of xuaiR* Dotaotioo hgr tMa 
inomauiMaiit wma ppowad tmamtiaf aotoi^f* ; fi eat in tha 
majorttf of fatoaaa affactod im^ fioatal boai! Mao 
ia apaeoi iJBtil. tito tMoi triaioatoe of pmgmmf aofl 
doaa out oaiiMlir fall ootaldo ooitMl xango lastil 
aoiur toioi* tho mm of tisia mmmamumt atato icil.i 
mmA% ia a wmy low aamatiwitf wit^ a aoabiMr of 
falao aoiatioo xoioltii* saooodlf ^oMrlatioaa ia iaotal 
IboaO MMi|Ni Oao to aoo&tliag faortioiilajcif tiio <IMioiio<« 
eoplialir tiltioa ia oSaioxwiiO ia oaaoa of footal owwiiaf 
Co»f» xiii^taariO aMM»«a% tiKlaa» laeaaoli' ioota# tdli 
ro^t laataoniiiiif ^ taiaoa ia aojosai iootmai Miit 
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m high otiniMr of tfilm positivo ammm of lUQR^, 

MoitSOii Cl,9S0) cno 0319} found 3S^ij 

mmMVixmmBktM to tiiiwo spooifioit^ of S&»Si% tfMlii 
Eorjalc mt ml <li83) xip^rtod of 43* #1 

IJI diO'SPOSiO'g ZllOH* 

so<^» #t al il9S9»}i mp&st»& m mosutm^ of 
43«»iOC^ and Sot^lOEig (f984>^ CihiiImiII. 091%} yhmtimii 
il91iSi found soriftl bpp oo hinro m mcurmoY of 10^1 M 
in dotoctinf Xl^B* 

Qiioaiiaii ot ttl Ciffil otudiod 100 high i:i.ilc. 
pstiiots and l^und ttfo p&ttomo of ZOQa* 

(if7S) maiNS tti« Oasa method to dotoot 
Xpaa in 403 hifii tiiic pstl«fit»« Ho fotmd i 
m} 7ith pofoaotiXo * 3#$% hod XIME impmrntximl} 
ht pooMitiio m tm9/% had loaaCoofiMiatsieoi) 

el nm pmmmtUm « $ 2 «I 96 h«d xyGAiofmotfieall 
0 :&oex»ftiiof iPo * 3iM hod loa^ Copisiiotfleiiil 

xt iO' liiii^leioiio hfuid io o 

w0m idiapo aapeodmt moajmjisii^^ of fo«rt«X iMwd adhwi 
than the M>& and it« mm In gsoifth pcofiio oill fioo m 
hotter diegooeie of xiKm thoo the In oommi of 
4i > li, iooe| 4iel.y» 

Heed-eiiMtiaaferaa^ ie mlm c^rreletei ifitli wm 
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is «a o£ iisiid tx» tisn&j 

Cfttift tii*S in. loa^f pwo^ftMmmtmkfm Mini 

«% si (iMSI mute « dlspioiMlg of BIge in 79«4% nsinf 
Dfwi n^mvmtmemtm m» m 

iMmintti gioiftn is « ihcmgtit to Iso sffoc'tod 
mmrlf in lUQM. dteo to <^Nafi«ti€io of sIsojeim in 

tsm iivoir m& mslmatmmtm* f«t in tli* soft tigstwi of 
tlM oMoaion «o 4bt«etod W c«{iiipb«l.i* Mini «t si Ct^3> 

KwpmsimA m mmmtmf of muS Km$m ot ai (ifso) 
oMMMi of XIIC3E tiiis psieiiiMtor* 
ii«i«0(O ot III (itiOl pexriojanod m 2 otagO 
«3iiiiln«tloii oi^inio m a ocyrooiliig ptoeoftoft ior si^0 
f«tit»oii in ^4 singigtofi luroipiioitto* m tlto flantt 
ot« .<pi! oMTo for an oooarato 

of foototlonatl ofo la tlm ooooaO stago ot 
24*16 ooidco tho aMtetnal mm aaO obdomiaoi oirmaifti' 
•IWM 90 fioro aooMioO mad m mmixmf of $%% «a6 
wmm xagiorM* 

''4?'iii ' ' -' lINlMiilliytiB*' ' ' ' ' '' 

ctiCNii fiop inig^ lifto laoaa awaMiroO 
imgooiief M ^o rwpiroo a ikmioooiiO iO«iia«r« witli 
on# olHH^iag fomiaion of tlta foatiaa anO tlio oarirliif 
of mms9l im^MkOv iiaoso is m iliKita*ictt In wmmm$M§ 
OiOOMi foiopf iaoginMi mmm iantHa is a woso oaailf 
wmmimim anil mm tm mmmmi 
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l% mM» m thira disMinisiim m tli« 

iM»iitljiiil.f lUMii (hh^ circim** 

impmeum* and. hmttm mmf 0Mm 

Ikiiip im th* p&«twm o£ gjPDifth 

iifsigi^ »«iaiiiiriiinMm cm ba amt^ to t^lmr batli 
tm4 iiostnatMidlF of XWE 

itm miMmtrn 

Wmmx loogM) im SmmmmxSi- ^ afwiaitriieai Xikilt. 
’Miidia i^pMaJalfif iMidlfwiMcl im m^mmtxticmil XUgii« 

Clt% Cttii) Dud Hadlodk «t aX. CX$SS> liav* mtMiodi 
■tim wdm ot M%* to Mi xmtio mm • mmtimd far iton»«afag 
xyaK* xti bail m mSmmtm§m t!tm% ft; i« lAil«p«fi4NHi% of 
gmmtmti&mmi mm* Mmm.: 'Mt/Mi ratio wm algoifleiatl^r 
diffasaat ior wrarat* ior gafftatlfmaX «§• 

<3a!»t%l*St9fi| mS mmSUL for ipatatim aga 
ani %mxm far gaaftatiOfiiiJ. mm 
(W*99±U%^ iataaas* 




Xa til* part la aMi»iMifag ivmM$ wo wm oariafatii 
ffitlt foatal %Milflit iMt it -wm mmtmi itet artar mi 

malt 4 ## K if % : t il # aoottpiajf tMi 
a hi ni S liir^t ’iifti jflttr fiMMi 3S0Q ga or gsaatar 

tlnii 4S@9 m at al l9flX« 

lOumai at •! raparimS « laatiiad la tiil^ 
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tmm bpu« AC, t‘XW, Of 

aC -eeirapiill.tt'Ml li^eiit onia « inuXtif' ao.toral iK|isittiOfi usIjci^ 
AC t mD wm omatxmtmii in i^cte forntml imlght C!mil<S 
i3Ni pJTttiSiQti^ to witMii 3.06 gm/kg* 

Ca^l3Ni^X to<S MilkJjag iWS)g mitmMt Ci$T7># POXX 
m<Si Kmky BtoseihaiXs (!$&$) g Ott mt aX (XOIliH 

sm^am kJ. (iti2}« is^eiiiiiyctfl mt nJl (1992) « o*Gme^ 
(l$a3>« HttdlodNi mt mX (1M4)# s«eM3« mt ml (11)94) « 
Pmttmmim (199S), iMto d»aerib«9 « 'rA£i«tj 0 f iieirm#* 

iflto iil%i»to6iiei4 Ktiieh csisi to mtod to 
pjrtoiii3% icNitol wmight* ftotol 3^tii 

pmmmtiXm iov f«»to%l^«l mgm Im th« iuDi9Xtlto«l 
tor toftoliiO XOOK (i>irtor «t mi 1993^ • ant. 
thn v«jrl«to%3r W thi« mmitmmmmmt Is I to90% i« 

qnito l«rf» itoi ItiKKs tliis mmmmxmmmt niton wmlA 
f nKiii y totoit 3^ amtm gimmwim xmtmxxmm mma ton# nm&mi.. 

fitodUBWi* 

Al 

iiMiii %iiii ttlfciyiMiM iii! iM^iif 

:i^ f <».y ^ totMtot XOClR» |j| 

tfff xniMnrto# to«t th« «f«K«K7i» 9«l«Mi mi tMa 
&$is^is&tMU$ Mm mb y 

llMtor tofliito tottoMu 16 «. to totoWn 

Xu ito itoputtl we/Mi mtlm hmmm&m 

if •» to INMllS toiM to )»• • 
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1*1 i.lB 

at • i» ii 

1$ mtk9 » l«Oi 

%.||l mm iOljil 

mw WKmmuw $Ww 

M it flamy. M« diit» £«aiui«cMi wz/m: 

imtt.# watA aJ30v@ ttm iae«ni o£ thtt »am«l mmgm» 
iHNmir ills, si ciiiiHmiiisd s llnuiut fuatctlixfi 

i«3/AC •!.$§• t«tt3i C<3A)* 

MMi 9l xiai^xrt«4 i» « stmidf Hi H. iptttlsiits 

&i IWM ttmt m.minglm w/ac 

im9 to ssjpmstsrtessl xiiGis# Hits 

iMiat#i<i£saafisi'i istls Ish #itsiM8‘t» 

imt W% mtm9 hum bmm r9^£tm4 isir 

fmiHcastriisst man*. 

y^mam m «1 Clttt) HC/to m ttm 

iimast ttHeiirstii ps^lHtsir #i lUaE ta«9% «ra«ai 

S3^ emi ii#1% liwrs i&imgaytgmA 
mt i&»li imticsw %% warn ImtaMMo 

sviiMMitsislHal a and *t.i iiMBBiM> ’ i?.iifi mmi xnGUa 

{Wf§>} mmmm^ iie^AC tati# ia 
mmrnk uni i4 wqm imtmmrn fli« imxamt W/Mm 
«mtl» At ii iMMtes i»i 41 l»i9 Md t«0i 

SMpiaidl.v«l|f« fiNitajivs tdih. mm^ jMa Mi wm 
iMmM«eiat«{l Httii mmi^ #f sixamstrieal XMI 

la IP3II §mymmm ultli Ijmsnmmd Hcyjyc mWsi 

fPiMitti .fyjg tj f pilpi ^ •||g| il^ME% |j| 
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«t «}. it9$5} £IIGE ill 

#i mm» WZ/AC ratici* ^ ' 

ijy^ 

Vasna «t al liav* ascarniiiiHS i^a/ta mtM 

to txm 36*40 iMeka* ami jraipmrtiKl 7?»to 

toattiMia «« having ZOOR at 33 lataka lihil# i2*9^« 
iPiura iatodtiii itfithto 10 iajf# 0:f 4«iiv«i:f • 

iii) m f # 

Vasma «t aX (1070) naaaurai thia ratio hmtmm 
36*40 vaaiia* ftia |4i»tttoo of moin valtioa ahowai - 
a variabilitf* sailing at al 

haa ii0mm littla aiai of iMa SNtxMiatar to iataw 
ettof H»ft» 

M miM. 

Mik. V o^aa. jiH toto. TK JtoyilkJfe.aMa^ ^ ' atorr Jitotillto JkiaSGiMiu. ,um^. tiii i^in flii rtft^VitiliMfft • ^iiiaLiAkto4iu4itoto 

-Jy®' IBal® JP®yfcwfcX»®® 

Vh/MS to totaettog iogr« fliia ratio wiXl not 
'ffaatoat looa ^aiM i a hot va# to 

ho atooiaiial to all oaoaa oi aapnatito XUOlt* 
triiia ratlii haa an a#raBt«gMi Of iMtatog mmmX 
faf ig ai tolnoa toat Oo not ohaooa ftit h tiw i a oftadt 
32 i«iiliji« tfm mmml mlm §»m tMa jaatlii wl/aH 
xioo i;a||^t a oiloa gmatar toio 14 todtoatoa^ wxeu, 

awMil to wi^i«to«. .-wAa— 

TWV oaOati ,ot al (1977) wm ton fiiot to mm 
tUla laiwiNiuooMiikt tor <totacrttog 1II93 iMOaiioa to 


MtxtiA volume# plaoMitiil vdltaiue maS 
aimlotic £ltijUI iPOluBMi ell o£ liiieM mm in 

fixmgamoimn nMimtoa bf xmM» 

TIUV m hXTmC0§$$$ 

v^hmm i#f 7 «ai a mm txm immmmsm 

«ii^ mlmmpa^mimtinK ^immibrnm nt nmmrn^ 

msAs^bl^i^ mb mx. mbudUmS W0 ansi 9$ 

jTliita jp-tianta o£ tMi&h 3S cSitiliYaismS mall data 
i^#ta«Mia« '£tiMif»«ioyad timt if Tiw wm thm 

$ 0 $ 3D bmlmt tha aiaan for gaatotional af« all tha 
foattiaaa tmiai tmm BKh Zi tiw aaw iMtiMMia i«JUf $i># 
IS mra iiojamal £mtmmm and f mm gxmtm raiMuriM 

t ItflifiiiJilf dWva aiik* ^ •ilC ^ Mviwa ittlti Jl -Mila 'HiMlSflSfr jdtallUk 

# i*li WmVW^ mimp iKti'ili 

JoNitaiM^ iMUOfi ii^l»opdlat« ior fa#t«tloiial af« m 
Mrtt* 

.m aootlimr atiidi* l9|r i^aada at al (lt04| let 
mtm&m wMit AQatautaa %wira at riwc tim luoa tf tjm¥ 
wmm l»aloif oonfloai^a liiait* yXmt fiwf aaa Igaiaar 

mat mm 

Xnitiali^ atadjf aitii tiiia |HiiW iii w**tai f dioiiad 
licoaialaa raaalta not latar an it imi fmaid to Imi 
at iaotad taateiqpa# tariabila JAaMmt falinasa# 

'mmm iMUMdi at al (XMM aoMdtaMI tliat it 
laat mi i*f^^ **^**^ 1^ Mmt datMisrtlJt0 XIJ%^||«, 


A 9t mmiatio Itiiid in a ffoamm 

I jading la prwaaeiaft XIKSR* 

{IMI4) SiMidB CJt9S4) sitfgttftitia imiiig an rngtimmlm 
imiiotle ilal4 •mXmm m m mmmidmg Ms HASH* fli«3f 
Mmt. utiim Jiajcfttiit s^Kicat #f mmMtic 
fiiiid is iass tlian 1 cat thafs is a higli psnbsMlity 
nf tlis iNa«tits iMdJtg gxxmth mtMsMdm 

at ai CitiS) aiNaGPeiittsd IWA iMitli 
.©ligohyrainnios' and ISataEii!l that it ta nd s d tci CMaisitir In 

ytwig hypartansiira fr«rl4 Msntiin aliwems mm. ciiigoi^ . 
4swmm3tB ausMMiatad with luaa tsndad to mmm In 
g«iKVit iKSMKi Kith iolf pr*' psmgmmt^ iMight* sincNi 
ollfi^^lfdMMlos is sign ooNMni in pMrt d»t«4 
psnpiaMios it is ntt thsxadosn spsoilio fos xuoit* 

M tWajCthsiSSS idMCISfVSlir sns Sliyi£>SCttS »1. 

in iMktisnts nitli iataot itaMbswpi# ths possibjyiitr 
oi SIKIH is liwataMiiMi and MJUw stniiss sen 

Aipip I, ,f m u 

m im oxanin «t si dsvnIsigoiS s i»i««sntBii is«s» 
dins nfstsai biyiiMl sn lii. jr fejNi.,tiMtt#Lti*it &£ MiiaiMR 
within ttMt nisnsRtsi mimmmm aaMi iiamAi 
it WHS ths iffffTiiiiiiP'*!' was to 

M^wasiMnit f*' l:i i ff'W fiiiiSl 
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WtKtsmhM hikS Plolet C 198 S3 airosiirtriitetS thst 
tlM of voriooit ploeontid gm6m eitimgm 

%» a fwctiiMa of timi m& that canlf e^mxSmktailf 
20% of oomal p»timtM iiill haim gxad«*3 plaooota 
at toast* inNof al..»o notoi that it wim mifm to hoto 
fXOdo»| flaoiot* iiEtoxT to 38 noilca liid In imio 
vrith lUOt thin floSiitii is of loo ootoS* 
lyiyoii CiOtll diMiiatJcatod Itmt %fhm 
plmmtm in iSfiotifiOid lit tho pmmmm of 
ooi^t holoir t«t Ii 9 cod m I ts# thm 3i wmk» 
goatatioiial ana thata io a 4 loeioaoo lO: 
XliOh in oo^pHcriaioo irith fo«toiMi» of the imo 
oitii ifith jptLcoiota gsadoa Ioimi thio 3« 



A t n S AMU OiaiSCTIV£S 


I* m th« pcesifit it is SmtMtd&d lt» #it«et 

SliflMNtSltiiriCSti tWid SUIFJ^IilKStJCiCSi ima pmm»ta&Y 
b|f MMSS 0i xmd, tin* mittmii&uda nwrioi 

■ MmS^rn^WmS*' smwmmmmWmWmrnm Wm . 

2« . d»tmt thm stic^idf ieiii imS'ims'B 
in roan* 

1* m »tMdf th9 i»«irin«tiil. risks in tti* tun 
psttsms #f XUUH Cjit]pw«tri<}i^ md 
•ssmstrioii) • . 

4* T& ittttSf th« mtmma nf Istour in simmstrircid 
«ad ssimstricsi. XUGii «a*«s« 



i /▼S yir\ , 


✓ vn / h ^^ pn/vn ^^i^rw\^f^^w\yws^ws t/w\/w\^F\ y^\/w\ r'w\yw^^w^y^\/w\ ^TSkjr^i^ /▼ n ^ i ^ n/^fn ^•n 

» 
« 
« 

MATERIAL AND METHOD | 

» 

» 

/<i^ /^iN /•% <^W> /▼^ /▼% /WN /VN ^nPV ^P% APS /W /vs ^^1^ ^PN /UN ^<F\ irWX /▼> /▼N rVN 



MhTMRlhh h U MSIHOOS 



m# cofKSycteaon pm^mt mmm whdcii ^ 
mtm I3jii»|.$«j»l3f tiO XtiQE «. Tim pmtimtM 

mtxm ml§cim3i mt nutuiom. fxm tii« watMLAtjiX eiixilc; ami 
tlta pataimitf mr4 of h«l* 9» MiKllcai CoiXatgo# Jhmadm 

IMo ga&ap imlmdM pxwgmmt wemm tmo iiai t 
i« in eliaiemi mmlmmtim ftmaal. Niiglit of tlio 
otuaxmo 414 not mmmpm^ tso' tim oiqpoetoa SNifio4 of 
gooiHitJUMi (m tlM iMKaio of UiF]^ iMiog lo«» iif tMmmM 
tom meilm* 

2* Mnmsy of pcovioos giowth £ot«rio4 footiiooo* 

$• lliiil»ac]f of chfootJUs hfsmjtimiBiAmt mmmm Jjioutlio 
tSmpm^3mm% MtlXitiis# s«ii«X 41 oo«moo# 

4« 'OKiea»ijt« 

ao o o aJiifciit 

« • Al fflOM tl# IlfildSNMSWKI C^HOIliSHS fil4 iMOOO]l|j.1NI fffffflTlFWi 

f * jnKtJ£<Blil4.1f OOOir 'IMKioll'O *»•*«■» 

8* 

§• IPOiiO<^^ 

an |g&„ltttii 

flii .0 mn Ooftood on' ^ baiilo of wii#i8 
MXiMg Mott tlio tmii foxwnitllo ooeoMiig to tiio 
Ijittowototiiio M#it oiiojrto of oiJigli ot ii4 iWf4^ 

iMUt Trwt^;f* 'fyf j f,f , | |, ) r 
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MI pr«gii«at mgkwio of ti»« atiids' group wor* 
Ottrofollir mstminmd to d#t«ct anf pi»»aisposiiig imsWX: 
of lUOR »o8h as I 
pm 

Ummxt Mm»m 
ByMtmdQ dim&m 

IiitriMitairiiia InimtSm 
Srnvmm mmmim 



triauiatar and tli» Ird msmth th« vmtxievtlax: mfwtm 
mm Ini tmm annS lawaaoriNS:* In Imtrnt piwgitancy tho 
footiil iioail Im in ojcoaa mmtimm 

m» m elxxtXm mm Hmmd a« an aoIipiM)^ mm 
Anglo of InolUmtloa of tn® footaX tmmSt mme tlto mp$jm 
wm aotoaiinod fegr a«v«ir«X I«»g acaming* Trnaavorao 
mm» wmem tiMn pairfaiaaoci to ipt a bojclaoatai aiietion 
of tn® footal Hood rooogidMia hy tn* MSHna oote# 
nMcii tJho mmmam aoptm tlio 

tliaXiMM '«n4 tiio rnymirnm Umtmmm tHo oiaoafe footol 
liowl 4iioi«t«r m% iiigXo# to tho nidlina ootio liMi 
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twm ©tttwr tatol® ©f mtmsi&s .iidciiJUt w tiwi 
ii»«r tatol# of the potteilor will hf the electixmic 

m m.%. ipiiiiy a. 






!• ' the h««S. 9090 iiato the p«lei«« the oixesle of 

the heei leef heecM JtoeNpi^ete hot if eiiliMi fel'ii oeo 
he iNieti# iMiNiiiw ie still possihle* 

2* %m ireeoti piesehtetiofii the bpo i^tpesrs to be 
smelleF* 

3* i» pcenetote of eeehteiie * ee^esrs to 

he eeellef'i^ 


3Dne|Mie of the iCNitiil itoiU iMce t^btelA^'^ 
liidest |«oi]it;i^ ieesostreted tloi feht. eesmtei «e 
« aifElljie m&m» tlie leueiNt wm ixmmh» ihtie hMMdl eisne* 

efecisiee iieji awMi i fBaafff i p^ h^ titeoiii^ the h #e ^ hUf ^ 

tiiWBi MMUIOJOiS* 

^fPWWTPSr'llIPpPIP'' e(je 


Ill Xmrxl .. 


‘Xlie ft# sumI eim^t'e of i^he lloetel ekMlciseii nee 
iftitieUi' #itenili3tMNl» 3^1# mie iMfit Joet 

Iseloer the ioetel heert eo4 theto toxited to give 

WRWmliWw li'OTS%9l»€H iW' iwMp mwwt^ Wm WSKXmmmmmm w^USm mm 

it eotese the liimr# fim otter iieiE^iik of the ehd ai ieB wm 

nnl^n^ li my XI # 


39 






Tw ^inmitiir o£ thit fo«t«l lOs^toKti iiwro fiiiMitiairiNi 
xtl^t mqlmm «iieh cith«ar tlie m: 

WWKSXUS: tmmr ni^ 

fil* #£ mmMming immx limgth iirndv** 

laiti^al 49 «%«piiiii»tl^ of tlift 3 li« of 1 i^ fcNitits* 


tii« ixmMmum in i^m 9lmg thm iiu! of 

tlio ti^iao xofatoi fhxotagli 49w6Q* mmy 

is ViilialiSiMl « 

r„jg 

AS.t«£iiiit4i%ir ^ tmemSmms im^ Im plmt^ nt j:i$;M 
ongloit to tiNi fo«tAl i^in« cud iNUisodl (3k^ tht foirial. 
spin* aoioto iiif»g thia «!»:§].« till Um oottfwX onfUi Mwpo 
tiitt $mmr in ttaMiftiUjr tl«aoi4i tii« m tiim mwiutd 


to 3^>i4i* §mtaik 'aMmm ’aatU* fol i«nftia 


of f«MWir 4« iriaiHiliiwS* 

Eftxolf# fim»r mmf hm iJl tfiJMsIi o«Ml 

tiHi %rmi«<licr#ir is oithof sotatof in « <Sijr«C!tfM osiMicit* 
to of tli« fCNital m&amm (MotHoMI} m ip»t«t«4 
Vkmmg^ mm mtm id* di«t3NN9»l}t 

&mm §mm it totn ondt of oticdflod 

pojcti«wi mo ^iiiiM* mm m miiaiwvot 
MKmimtolf if Mil mm mm islimm #i iMttoaSi «ai iooni 
loM mm IM mmm§ oHm o «l«m Imiti i« oMttooi A% is 



immsmA aaii hwlii mlmtmmic mlipiaeB t^n 
e.itl.ci£l,«d mm mmmmxmi* 

in mmmKljet.g immue Imgish in mcam^ 

tmm€ M i 

l« wmmM tiin fmituui d»9p 

im mmelfimg ilneOs^ #bi»aairi()tg dintnl 

US S4liiw8^ii 

3* Fwittir 

■p&Btmri&r m% thut txmrndmrnem 
FullNI I^TimXtMSBdMg 

I* Xf leiftftstiiiiif Maf iwinil.1; t&m ic»agitud|ja«l awstioa* 
3« tf ncM JMiHt to A«njnaxi! the 

i»i^<Stiif«NS 'm til* f«iiiMr bGHttii* 

|y|«n,l,!yit^gf^ 

tliili m&mt M #i(ad£icatJ49ei a«tit«r« <»£ llimt 
iiMliiii «ir« .itipiiidUi^ m £mm:* Aim i.t Tmm im 
tlifle tii« tlbie Mlmlmx c43npl«K it 
in the ifltigthii^ 

i« .Heiiil miMmtmmtmm mtim 

tmm tim ism pmmsmimiSm 

tm Mi/»C ■m tmm the |Mypiwi«f’tam 

f^Nrtia iMdl^t 4 caienlAteNi^ tmm mlj&mlmtX «ijwmieir«a«e» 
fte nmmm heirlef XWA wmm 

mmxmtmUw tsmlMg tsmm «h«lv httmwimix la mmm 
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#i fymimX lem ifK^r 
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obs£;rvatiohs 

Stortytwo cft»as clinieil awspicloa of IVQR 
wmm otudiad of which 30 fo®tw»«« wwjto aotaally IOge 
on ultrasonic awaluatiwi. Of tha 30 foatusast m 
to®tmm ware found to fo® araall for dot# iam) at 
blrtdTt* 

Purther 10 foataasaa war* noawal on ultrasonic 
axsanination and wars daclarad norroai at birth* 
nowovar 2 foatusas- found aowal on oitrasonle 
axarainatlon I star tuni«NS out to km lUQR at birth* ' 

Various parwatars wars usad to datact tha iiiaa 
foetuses ultraaonograi:4iv liica 3PO# IC# H** m: and 
astimatad foetal weight and it was found that a 
single jpar»atar did not datact all the eases of itKSH* 
Sach parameter used singly m» found to be ebnocmal 
in mlf t certain niwflOer of cases as giweri in 


Tulsl# »•* 1 
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otot»in«d to date indicate that e variety 
Of pwemmmm are affective in identifying nownal 
growing fetaeea* i^owwer idien almojaiial v«aa®» are 
obtained thia ia not aneiyaivocai «vid«ace of a growth 
retarded fetna aa ai«h vaiaea are aeen in a aignificant 
nnraber of noaa^ai fetaaea and vice veraa* what may tei 
rigid ia a growth conaiating of a aet of 

IMiraiaetera aenaitive to different typea of growth 
afehoaialitiea* bpd^ HC, aC# » are raada from the IUur 
foetoaea and are plotted aa a aeatter gran againat 
the iw>rmai range (Fig*- it2«3«4)* 

socMi readinga fell below the m»m bat withiii the 
nomal mm0» ahUe aoiae rwuSing fell below the <*2 BS 
liadt* A definative dia^aia of ibciii waa made la 
thoae oaaea ifioiM reaitlnga fell below the 2 SG llmltw 
It waa alao obaervi^ that in oaaea with aPB and 
AC well below the normel rtmge for geatetloaal age* the 
femur length meeawremeaita were alao fooad be all 
significantly below the i » limiu Thia »«E>reaented 
a igfaeietricallf retar^ti fiNftnia* 

Xa foetaaea with AC below the 2 so Uoalt loid BFC 
wltliia aoxmel rwog e* the femur length meaaiiremeiita were 
also tmmA to be ntthia noxwal renge, TMa repre- 
aented the lutfotiartrlcal lUOR* 

note lafoneation tea gained abont the type of 
gaewtii retardatlo® by atstdylng wdatiottahip 


b«tife«R festal li«ad aniS body raanauriKiimta ll)t« iC/AC 
•ftd ilf/AC* gjpoiftli ralaiuedatifflB i» wiiaif- 

aatad by a higli £o«t«l brain to iivar ratio* 

HC maaaaramacita war® diirid®d by AC laiaauyraBMmt® 
t© Obtain wc/m ratio in aii th® imu foatuiMia* Tb®»® 
valua® mm piottwS againat nonai vaXu«« (Fig* S5* 
Aft«r 16 w«®k» tmmd ei.mmi9ixmmm mps^mmSm.t/eA 
th« abdcsBinai cireumfaraxic® th® roading® obtainod 
war® ©omparad witb th® no^xmai ir»lij®« and if th® hc/ac 
waa mor® than 2 sb ^nor® th® oapactad mlm at that 
gaatation a diapio®!® of a® 3 pai*txieai IiKSA wa® ma#®* 

If ttiMi ®aln« wa® lwitw««n maan and 2 Sb thant a diagnosis 
of symatrioai XUcm im®' iiad®* 

this ratio d«t«ot«d 40^ of ®pfim«trioaI XUCR aed 
60% of a®p«a®trio«i XOOli i«tt* tsMi^XI* 


D®t®otioo of th® a typ® of IVQM by difi®x«nt 
pajpMRotor® 



•jnWitlfTKinaC^ lpl» 

no* 

AsayBiatrfeai 
^ 

m/AG 

la 

40 

ii 

m 

fh/AC 

14 

♦0# 

16 

S3* 33 

FX» 

ta 

40 

t A' 

wm 

60 

WB 

so 

io 

m 

40 


Siiiiiarif *b jiwMi*»aia«nt» w«r« divi<W by m 


BioapaxwiMt® to gat th® xiOO* This was plotted 

a® ® scaddawgro® against th® nojxaal.* it is clear froo 
oixr- mmi^m that «'*tlo 1® a r«laUt«iri.y good 
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predictor of foetaO. growth retardation, uaing th* 90tii 
pemmtile m» the upper limit of normal, thia ratio 
could d«t«et 53.33% of growth ratarded fe®t«#«« 
Ctabl»-Il. fig, 6} . fhi« i» ^particularly notoworthy 
in ccai^ariaias laith tha ut« ©f tmms Irngm alcwa 
which datietad mtly 40% of growth ratardad lOatuaaa 
and raquirad tha knondadg® of inMaatntal aga* 


f urthar it was ohsarwM that in two ^atusas who 
had aJbnomal FL/AC ratios at aarly 3rd trlmastar. idian 
scannad a^min Jcmi&xw daliwary wara obsarwad to fmm 
FL/AC ratio within tha normal rang# but at Mrth wara 
found to ba sawaraly symatrically ratardad Cfig*?} * 
on. stttd^fiJig tha atiology of tlm two typas of IWR 
it was obaaraad that mora than m« oatisa mi^t oparata 
in a singla eaaa« 
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mm perinatal riia«» latoowr mtmmm mmmrnA 




Pannatal rlide 
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Laatly tba labentr ontooRMi in th« luaM aasas was 

atodUla^ (talil«p>V} • 

tiMSJS. 
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Tints it wm mm titat rnmmmal hfpmxtmtdm baior* 


SH tffitliii M pammtimh a«a iaififNithic lyQt •»! mmmm 

Jiwiladia ims mm cwwawaly 

mmmsimmA aitli si****^*^ iwtaft t*iii« wp# haart 
Mmmmih «^NHwitl«al liiaioiff iwrwioiia luoa imt 

wmm titii myarnmifimA iiWR* 



Perinatal 

DwjTlng labour and ins th@ perinatal period the 
incidence of foetal distresa, low {below 5/10) Apgar 
score# and meconlwi a^iration inore ccwnonly cwured 
with a«p«Retrical llfGR ItabliN-lv), There were 4 , 
intraaterlne death# K^ch oosured in sy^w^etrically 
growth retarded fOetea* the came of on# was hepatic 
encepalopaldiy in wother and other eeeere anaeraia* 
Their plmmtm m deliirery were found to be abnoiv 
nallf amall,. 

s>op.al.a.ti<^,e 

Tm mmm» the efficacy of varloue paranetera in 
detecting growth retardatient# it ia neeeeaary to 
eoneider tha effperienee of nwerous irrreatigationa* 

TO' minietise confaaitw and optimise ccetparieiems# the 
following ieta preaeiitatieii procedure ae euggested by 
Deter et al Ct^a>« treing deter*# atandard protocal# 
the result# were prewnted a# a fmstion of the 
bee# popialatioo and «3^re##ed a# a peroentage #0 
that the sum alway# equal yi ) 

inm 1 atafly Movlrniim 

The ef feetlvene## of my parwneter is beat 
evaXnatei witeci it i« a^iplied to both nonial and 
abnormal foetnaenb 

Thia repreoiiit# a data preaeatod only of imtmMm 
wl«i aMMMMil idtraoowid parameter** 
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ultyrasoima p«.r»a©t«r® «aa ware a««l»r«a nooxial 

at birtii r©»pactively« 


SrallB3l2 








F*i«« positiv* e«s®« ir<^rt*d mxm 
emBm» KmpostmSi mtm 4«7S^* 

» i*4t» £o«tt2»tts idth isiammtJL 

pmewmtmKB &r uitr&miaitstdly MOB ifiamp 
o£ imtmmB mm mmly»»dm Thm mMolta obmimd wer« 

m X iJQ§ 

Irir ir %iim 

• T" '' l’"g ^ 

m 

m. lyp i i i X m 

m K m 

m 03^3m 

Thus $$m$m Of iMtxisos vith tthmasmS. 
aro«4ing» mmt^ mt,% to hs lOOE «t birth# 

imi X siMiMm • i*** 

lUOR Mi W birth w»l«ht sftor iHitiiiNiry* 

Tht rsfiults ©btsittoa u©** 

« 

Th© ineiaiMM© of »cix»ai 
viltmmm4 ptmmmmm i« 
iteojMiia iootuswi 

Th© iisciOMia© of ©boojpBttl 
•bnojeiasi footusos 
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]t*y, 


Discussion 

Tli« ttiui ©f r«il tim© sditrmtouu^ is bscfosdiig 
aiilirsirsaX, It Almm f««t, £©ii«i^« aatsmiiistio© &t 
9«stiiticmal, «g« and aonitsrjUao ©f f x©t;tti» Hi© 

irsliafeilltf of prsaicticw of gsstatiooal sg© sad 
accmrsoy of dstiotiofi ©£ ltK»it iaontssss Mlldi m 
Immmam in thm amb«ir of isiolagici^ai piursMt^ tii«t 
cat l»c msftsiirsd for ©stimstioa ©£ g^ststiooiil ©f©^ ai^: 
iatsxf fojc 

vairicmt puraBsstars ©sad dotsot tm ditimemt 
kinds ©f lUQE* SfMstricai man bf dafinitio© intoltos 
« dscrttms«d and staominiii elj»am£©s©iio© imd « 
ihortansd fsimr la ttis ptsaaat mmSf 12 fostniwis 

b«long«(i t© l^ds e©t©go«y# 

2» ths iK^as nitii .iw^ifiiirastric©! gsowtli 

irstsrdatioa tiwsds «© «tt©i» « ii©*aai as*s «ad ft nltil© 
hairing « rntdmm iH«W.n«i cioetiaf©*©!*®©* sightiw© 
fostni^Hi t® this #©t»go*ir* it is la^sm that 

p«sk fwiar gxontii is ssonnd liis ifsdk ©f gsststi©©* . 
wmtmm thst hs«qp»r ffosrtdi suotind this p«riod of 
g«st«tio» i»swit in s|»ia«trl«iil.if »a*s»Std 

isttis«i 9 m hmam tlmss 3fewirt«iiss mm ssepsetsd to hwwm 

s dMtiMsMid fiiinjt lm0>^ 

'Xu ths i*i©sa®it stai^ swaidsotsd ©o 42 ©ssss ©f 
higii Jdlii pwpnsiiii^ SfO# kC# MC) ©f tilSIMI 41 
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30 mtm jfoima to haw lUGfit, tImi ciifdoai 

anspioicm wab hBtm& ^ » 

(a) th« fiodio^i o£ tuaiMNKS fiiii<S«i h«i#it« t% hm hmm 
almm la^ mmtXimw timt « i&imxpmmf b»t 25% ®f 

iiotRMiiJl ®3»wtti pwpiaiwio* BXm thl» immakm 

#t «1 lt7f ) • Th#ir«for® tha mkmm&rnrnf hB%mm eXiMMBl 
mmmin&tSxtn nod ultjwaoiiic afa^iduatitwi jUi 
lUQR em hm attJdUHitad to tho fiUlI (I) JUi imM 
httight* C2) AiiotHar tsiloloal ocitairia imod ima 
mtswmlf pms gaiii* Mataaeiiall nai'^kt. gniii oi 

l«aa than X» «lao pmmmt la 31^ of aaiawl. 

9MEo«fth |>ir®gn«aei«a ot al. wimm tli* 

oritoMa la of ilaitoi 

A* Math 25 mmmm mm .f©i»<3 to ho oaOU for 5 

taoao apfMRo^i^ato iaa goatatloaial. ago* A aotw^E^aotiw 
ansiaraia of thoao oaota aowaloO tho oMologioM 
factoi* to Ml IMopothlo^ 'iBid oowMtotiawil.# 

Tiio mAf othor at»% mmi Ooao tof iitMa ot ai 
amz} #10 Miii2«r loaolta m in thi# ota^* 

s*o4a ot M atu<3io« 12« pitioata Mth Mgh tim 
pwn^mmfrn no fwa# tMit of t2f pitiwstta# 7 OMitoaoO 
mmU mx mrnn* SfiwiotMeal f *oot*i totaMatioa mm 
fotiiMl ia # ifilXo aafSPittotfloM oaswth *ota®i»Moii tita 
iOMKl ill 1* mmmm mimm m mmmM mlw 7 xmn 
‘pftsfittta^ ao mn&imimn <soa ho toaaa fwaa 

awoh a flooll iiMl^o* 


cmphm.1 in tm. umd m/AC mtio 
b«tw#«ii avmmtnemi «na. mymmtsi&ml f«siwth mtnffSrntimm 
Thm mnm hc/ac ratio 9$% nmfidmmn liMtn wm 
dataniiiod in S6S PDiipinficiaa frois i?*4i iPiMika* 

Thm mmm mtin m.n Isil at i*? imt (to8ri«»«3 

•ionif iwitii at mtkB ratio i««s 1*11# tJioroaftor 
thorn jm» a fall in tho nmm mtio to 1*01 at $6 

weidca and 0«tS at 40 imite* Tho hc/ac ratio mm aotork* 
nifiod in at lOOH ioatoiMio* mtio wm obom th« 
f Sth cjNcmtilo liadt in 21 of footiisoo* 

Mini it id (a$> § 4 % of mpmmimietii xooe laf 

hc/ac ratio ahova tha 9$S4 oantHa IMt* imiia altlioit^i 
tha Indian OaMaa ara onallar in tama of haai and 
abdooiaal nisa* tl» ratio of tini 2 iwamcanaiita ia 
aimilar to tliaaa found bf Cio^^Oall* ^.Tho pmmmt otndf 
dataotod dOH of <msmiatri®al HISE aaaaa bf thin oathod 
(falila 7* Fif* $}* 

CanMl and Mini at al ^nind that imrcailo 
oamrooi oaiiiatJdttioii# haatF aaoldLiiii# foatal infaotimi 
and ohiotammo^ al»io»mlity tsplo-aliy oiKMMd iitoieoi^ap» 
omital blood floa# iato in pfoinonef iwniallf oa*n 
iuiaooiatod aitli aafisaiatiioal I1K»# fMa wm alao aaao 
in tiio otooant atoidf* la mx' atodf wm did not find 
iMf oaoo with oeo^itital abowMolitiaa noiw of tha 
faidUNtto nor® mnHmm 
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It wtM liulsei found in |ypt#«nt itaidy thnt n 
nlnvnlMiid %ms nucHisti tso wi|9ii0i» 

tttricni XUGR and it ahonid not bn nooaasairf to tmrn 
aultipl® twadlngn ©t do « aariol aftor 

36 w&Aa to dlatingiiiah bati#*©© a3pHMitjri©al. and mfm 
metrical iucje m coaolitdad by Hiai at al iif84)«, 

Hadlock at ml (iWiJ) afalnatad m»/m: rati© aa a 
predictor of imB. in m ©aaaa aaias tlm fOtb pa»e«tl3.€ 
(23*5) aa tha nsH^Nir linit of nomol* abieli roMiXtad in 
tha idantiflcatioa of 63^ of tba groirldi ratardad 
fatcaaa* mmmmm it ia IndapaNlMt of aMoatstal a#i» 
thii ratio pmvm laost noafcl in aaaliiating riak 
patianta id»o praamt ia idia 3rd txinaatar of pragnanof 
with m dataa* It ia alao of taiua in dataeting groath 
ratardation in pmtimtB with good saniatriaai Matorf* 
aifica it warn thmm to boMM> aboonial la aainaMiitrl^^ 
gro«rtli ratardad ioatuaaa bafosa ^ aatinatad nai^it 
fail MLoif tlia KNsii pareantila» 

in tha praaaat atody s%/aC ratio wm <3totaat l« 
oaaaa of awa?»»at*iea^ Ji>Q» §3*13^ iTabla II# fig# 
idian tha fOth pirvantiia aaa taJian aa tha uppar iiait# 
TiiO mmm Cfig# V tdth valnaa abova tha ^th parcantiia 
in nid pMW 0 me 0 yf had taiaaa nithio tha aoisaal ranga 
iiMaypirod mkmmmmimallr fhin 1® daya of ihiliirary. Onr 
lifproiiMiaii wm liwit thia ia tha ofootnal ocwig?«aaAaa of 
bona nxmm In mSMtsim to tha aarijr inaolaiiiiattk ^ 
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£oet«l fttt 9l|tN»9aEi m»xm» rnSlrnstm in Urn nmat 
daexmiyiiis in obteiJUial ©iiwaBif#jPi(aoi<i 

*ig«d «)^«ur« tso thm ixmtjtil xwtax^ticm. Thm « 

ratio that ratmma to tim namml rang* not 
nmmnsmt^lf m»m mat. tiia gsowtii ratariaigioii psooaaa 
haa b*«a oorraetod aod in fnnt mmf indioata inemasiog 
acnraritf of thn pmemm £Oi»iltii»i in a mmem 
©aiiy grsuftji mtardadi footwm# 

ill oisr ntisdf# ottlnuitiori of M* nlono <i»titttod 40% 
of giowtii rotayiDiiMl isotnoan Cfif« 4> 
ratio dotaotod $Mm of imm mrnmm iTmim IS) « 7lila 
warn aim nhammaA W iim$> m» dataotad 3f»% 

of xuaa oaaaa Of al&m m ««tiiiat #3«l% of mama 
of ratio* 

ap 0 ^nniod growth xatar^Miaii in ig% of oaaaa In 
our atmsy (tattim II* JPlg# H marmm mmMl 
^Mfehan (Stf#* iiini (ifill# cmma in itTf niwla a 
o&rxmett Magmaia W ptnaiatai' in 81^#i% of oaaai^ 

Mmmamr shall at ol (1081^ asHliaatai tlio non of 
grow«i rata ohanfoo in an a mmm of dataoting ^atai 
growth ratardation in a pitiint praamaimt In tha Ird 
trlnaaiittr witn wo datna idila wttliCNS is linitoS W 
tha idhaiw ateanfoa and tha ai^fioant Maiogio mxiam 
UUtw aXiaaUm tha »pi> in tha thM trirnammr 
Imaidoa 'tha naad ior parmmm »»*• ■*J**«® 
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m him: of 9D votoxtIiMl footuseo* tho 

absSowlnia ciwwaforooeo m» th« mat mmiUm iadio* 
atoir of IW3H • dotocting 93% (taM# Z$ fig* 3) of «as«« 
aa coropiirad with Vaawi i»tf* Mlai 1983# who dataotod 
90*«#S% Of easoa with thia picmator* Thia i« axiMwtad 
lUMweawao ttoo foatal fat atosaa md ttwi gioogoa atonta 
ill tha iiirair afo Icaowii to b« «fte»tad aaeiy in foatai 
giowtii irotaxdato* 

Satimat^ foatal waight waa alao a ndlatiwaii' 
aanaitlwo indioator of iiigR in thia atmif aotocting 
2$ e-rnmm Csabla 2) * alight ni^iohitiiiatioii of 
fCMitiil waiglit ia duo to th« inajpaaoi in of 

gi?owtiti xotoxdod foo'tntoa haaoi on thaiir^ 'daeiM«aod 
fat cnsmtant* 

fho aiajot iiadtatiini of datootlng fotai goawth 
rotavdation hf thoao pioriiiiataini « IPO# hc/p^* Hi 
and aatinatod ihMitai woiglit ia tho mq^imamt Wmt 
mmmtKuml mgm nmat ho i«wt|«*iwoctai aiiwso tho Mogo of 
i^mai waaiioa for thaoo fiastora iduoigoa with mm* 

\iidior md Moniooa «tid aiao ¥«mi8iali»f 
havo ahown that pariaataX nortalltr ia 8 fold iacrO* 
aood ia IllOE* It aoco^Kitod for of tha poieinatal 
nortalitf rata, fhoaa foatnaoa ara alao antojoetod to 
and aacaiatal aaphyaaila (low at all# hypo* 
flfoaoia# hypoealoosiia# p®l| 0 |th««ia Caiod# 1991)* 
HocMRiiiiia aai4‘»ati<M»* p'nZmomxf diaordor 


of tmpemturm coagoititnl otuS 

lorn tmm in thm fo« of lupatrwd motor mwS 

cognitlvo fimctioii, Immt IQ and nomsologioiii «i 9 ii«oii» 
alitla* aro inoronood &pto ^ (wmrnmr wmf, (Mbtrth 
«t al havo ahovn that 14*4^ of mmttdlf rotwpaod 
chlldjpwi hwo aiiffojsid frws 2IIQR at birth* Harliar 
tha insfe^it# lohgar tha mpommh pmmx th« ptognoaia* 
Babiaa with aa^atHoal. XWCiii ara mm prona to hav« 
foatal «3iatr«aa in iabonr* iowtr i^gar aeoraa* and 
moro frocpkont c^ratJLwa daliirariaa an atitdiod bf 
Campboli ind Hini at ai« TMm wm alao obiNirirM in 
th« praaantt atudf (Tabl.o xv & V)« 3Ma i« bmmtm tha 
foatiaa witli an:^mm«tili3ail lUGE oaffam i&m m an^to of 
chronie hpponia ifiiaii daring ijitear baNSoiiwa oouta* 
iaading to featal. diatraaii* MOOfiami anpiration and 
tlioir aagaaaia** latrvatariifta iaath ia mra fmgaentif 
aaaooiatad i4th ofwiaiitjricai Inwiaiaa Of tha loongHWC 
ioqpoaaso to tho xoiait* 


oomiiariaioii of raaalt# of prwant aHidr 
roMdto obteinod bgr othor lairlMiiRa 



ll[||%r^<*2l|d 

tmM 

ip^nm 

Vafina itadiocfli 

- 

wm 




m% 

m: 

m 


. S®54 • 

wm 

*pf. 

MM 

«» 

m 

. m 3WI 

4&% 

A/AC 

IIP 

m 

dm 

$$0$m 

SC/AC 

Its 


m ^ 

m% 





with the U8« of ftandaca pajewwterit# aPO, ac, 
fl eetiraated foetal weight i» petiewt# 'nfirnm ilataei 
have been eetehliehea early In pr«gn«aey» ilt/AC ratio 
la aleo aaded for aonographle aiteetion of lUQH a« 
this «• 

Ca) Ratio ia not aepimdent on loiowleii^ of 
true geetational ago* 

Cbl This ratio em early itadioatiima of iCMital 

gjDMirth retarOatiofi before the feMitel imiiht hae lalleii 
below the 10 th pexeoeitilt themi^ iilowiaif early 
'^erigpeotio aeaetiree* 

(o) i^» ratio reiiree^ts a relaid^oe betiiiwn 

and height ifhioh oaa be aeaeuro^t in iiOitnatal iilNi an 

the ponderal Inde* to eiralnate neonates for signs of 

Qjtovwi irwxjyDCiii 


foiloieaip studies of growth retaraed Infants were 
by yanoonrt at al <!#!#♦ aaail for data bi^es 
who ware newMiarad antenatal If ty serial oeiifeiititmetrf 
and who were ewsRiaed at a »e«« age of 4 years have 
shown that the j&setas wil^ the Icwgest fwiriod of growth 
Kmrnxmum Itlis lasr growth prefa# grov) retained im 


aigniiieaiitlf mmiem 

110 as50##iK3 Ssy Gri^fltsli sc^X## 
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C 0 N C i. y 3 I 0 K 

piays m «ijaiiit i»i« ia tli« ®f 

®bst«tric8» AH accuratspriOiGtioii o£ ^^utational. «g« 
ania ms®mmmnt of gmftjii is m Jjuportiast 

diagnostic use o£ ultrasound. It has been increasinglf 
recoyniJNsd that wti early diagnO'Sis o£ lyaft Miables 
timely intervention and hence influences the 
ultimate foetal outoome. 

The study mm condiasted on 41 pregnant W0mm with 
a clinical mia^pecion of xyoE. Ihese were ultrasoiiogxi^ 
phycaily studied hy aP3. AC# HC# fL measuraments to 
differentiate between ayiwetiical and asymeetrical 
lUCE. 

The data obtained was axuilysed and idwi folloidng 
conclusions were 4gmm t 

1* liole of Identifioatioa of w!3«en who are at a 
rish of delivering a growth retarded foetus aince 
2/3r4 of all IWR fetuses will caaie iron this 
populatiMi. 

3. i/$rd of all IWH fetuses mi be born to 
petients with no high riait lector for .HKSR# lor 
this reason one should «alfie the foetus lor 
araidiBiee of BKSk i»' ail ©Iwtretl® sttsogneai 
regardless of the reassm for stndf* 
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3« nomal rftiig@s of 

dmtmt XUGR chMigtt with adiranciiig hmem it i» 
intperativtt ««p«Gi«li]f in high rijgk s»«tiwtt» te 
ftstftbiiiih g«»tiitiOfi»i tg# «NBurl.|f in pwgttiietf* 

4* Two typw# of growth m» msmm • 

flipnRifitricaX and asymetrloal* 

5* A aiagio paramatar wili not diitact hoth forum of 
growth ratairdatiim almso m opmatrieaiiy rotardoi 
fO'Otyioas wili haira all pacanttaira litiow «»2 Sl^ of 
mean whereaa in aas’mraetrlcal r«tardati«ni head and 
length mm anaf footed* Hencro the lUNid lor aadtii^a 
pmxmmtmr .»tody» 

6« ii^D» FL« AC imluaa are nigitifioantlf halow «*3 
&D in aymetrieal XuaR but are within nonaal mga 
in aaynmatrical xiKSR* 

f» A aingla alewatad »ta»npai»int of m/MC 
above 2 so indicatea aapamtrioal 2UGR*: 
i, ii./Ae ratio ia an ii^aiwBid^ lawwamtar and 
«an be of nae wlwm datea are not o<«MiiJSi«*ad(» Vaimwi 
abcrva SK3th paroantila dataet imiwnatrioal XW®* 
f. A mrmat diagnoaia of im& wan made ia 9%tM 

10* Of the 25 looa :&»«ta««a as daelarad after 
delivery ad»or»al nltmaoaio awmaoranaota vara 
obtained in 92«5<biU 



I.S* Th® paic'iira@ti€Jf8 u®®d to •®3ffti9®tjr4©®l IWJR 

do not bocon® Abnormal until 30 ®®«1 ca« !rhAt®|^rA ia 
high risk pationt* •xAminatloa oi pmtimt ia dbn® 
•VAXT ^ w®«>kA till dAli¥®£f« x£ zuaa ii i/mM tb« 
intamai b*ti##®n AcanA i® 2 vmSuB^ 

12, Hfimmticictd. IWR r®AultA fro® m laiult m»lf 
in pragnancy uNTiejptmA A®pm«trlcAl luaa ramsltA fimi 
plAcantol i»Auffiei«iiej Aftar about 30 UAiikA* 

13, AAfMAtriCAl lOGk ia AAfOOiAtAlS uittl’ bigtlAT 
pArinatAl riiOcA lik« Itm {£ %/lQ) apaar 
iRACOiiimi AApiration ««id iootal diatmiAA idiMibiNUl 
iatrAUtarin® doath ia aor® emmrniXyi ASAOeiatAd 
with A|fflmitxicAl lOOiU 

Hams® unt aaa that wit}i tha ua® of iiltiiyiO|HMI 
til® pmhlm of ®AtlmAtiiig gaatAtlcinAl 
diagnoAitig luak ao lcaig®r firuatatAi 
mmt Oi tbs p^jcmmtMrn indivldaAlly iuffioA bat a 
oombination oi varioua psjraBiAtewfa i»0ai»l«iMait aaeb 
oth«r and providA a warn oomplata iwofil® Itof tlwi 
ASA® aanumt of both typ®® of foatai gjRWffeb f®tAfditifflO 
aXtiioagii a aiiml® HC/AC and ®al«® ii AafiOMiiABt 

to WQMm 


► /wS rVN - 


\A/\A/\Ay NJh/ NJk/ A * ^Jitv %....*..;i> *it A# % Jlkj* fcjiL.<> Hnjifcj* 'tyife# «mhj* 4Ai> MM'tyiM!' 'yii' \ii|y> 'Njli^ \ili/ %il^ Ml/ %llh# \lli^ 

QooijfClOI3oCioQCIwQOQOiji«£ICf£IOaoijfl3l!liLliKCICI 

RIBfilOCRAPHY 



CloOQodOCI 

^rlP^ «rir\ 4r^ ^IPt 



gxmm xolmsiMte, Obtf%»@|tt«iO@l.»t977|49f 293* 
iftxifii* I Mtmmmeim fxow^it dinulcal. 

o}mm»Qwmmimiiamn%n% 

mmlmut WuiXXmf of Fwdal ti«lght« 


Bxitlsh M«4*Jom«lfl.f1it4f4§4» 

4« amA9t$^*ii3*t, i iiitimitiiig gm^timA 

• 9 « Isi titoipo# lt«(iiol.ogi<5 dtetico of north m&xixtMm 

5* CiBipiCi4U.#9# I @nsii^ of tlio footai Mpailatiil 
diiii*t«r ittfiat iioi»«l progawy. 

Oyhaaool** i973f 

6* CiHsMLi«9* t dtJOMioiiiii i»t3f 

7, CiiiQ^3#S« I mtHHioiiio mmmnmt of fowtal 
gmth Jeotca^tioh* ir*^»cawi**t.<i]ra«*^ 

94»7I2» 

i, cwgitodtl#*# 4.A» ii^WWS wm^&& #f foofcal 

f * Gme^bM*Sh I dtWMPWW^ fo®tai oaphaioiiotfy awing 

■i [ ] ^ auMvi ladUwi^inwp 4^ p^^iWWBy* 



10. o*aili8(#0*# 

foetal, fatawr laBngta* i« t© laiMn[^t©*l»© 

gfwtii i*taJoSiitl©w jya* 

t44«34» 

lu cw#!«aM#»*» mamm* i aliNKiiiaia »« 

data iCNitaa Isf iil.«WK»i« «tiiihai.«»* W* 

12* ***^***^*™*^ 

«f fiMMl !-•* »« 

la ttw »u»iMi— «* •* f*®**** nrt»»4»*l«»» WW* 


13* 


14* 


IS* 


ft 1@» 

C«vMi«*» »»***»*^* >J‘**^*'®* • 


«**•““*" •«»»»■«•* •* 

Hrtal •!*«*•*«*«• *■ “* 

• !»« j • <w«y»S»« " 


l*« 


ob««*t.oja»*************^ .. 

o r . 1-rt I— «!««.•««••• 

. «-«w«*** •* *" ”^“""'7' 


17. 
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dueiMutar. 

ii* J* t Vi§m »f ia of 

«liia gj»w«t rniMmurn* J.cai*.uitmi©w4.l982# 
10« #. 

18* Q&xxmi^Mmt, $ mmmmamt of foatal 

oisio «ii^ ffoifiii g»im W rnstmwetjfi^m 

OtWt»t.Gpi«««@l, If 71| a* its* 

If* oohail I me MeMm . of ^tg^Kiale 

tion by total latxaiiiiMtfri^ 'VoltnitA* m*J«olcmt*t» 

apiiMCSOi* IfTIf 137* 3S$« 

S^m ^ 8«0in^ iig^^dai»s#J.c« • Hio 

oltuetMKMio OhiMtga* la Hia iiMilEoari»f plaewilNi m4 ^ 
tbidr tolatlse to idotol piliooio Mitiud,l^* JM* 

J »01Nltllt»@piOMKl « IfTif 1)3« tit* 

21* Qi»»ii,T*i».t 35odor*i*E. I 

uHimmma am mmi&tim Hold 4mmxmmUm 

m Ijitawiiwelao rnmxmisim. 

btsiMPi MJftto* h «lln4«oA mmal$ ■ 

<lfiioceol*19i»»141ft^» 

12* iioaaio«ai.f#i'»f mumiUm, Pa*Si#«*K.i 

Total UliTOClofeal «l 4 ww»t*i' i oboloo of 

flMio of am^m i*r aunofei^l^ oaaourowwt* 
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2i« !>«*««* auL#, f«iSc«a»K*t 

f«t«l tem- lingnti i« pmrnjtmg m gmrnmUmia 

mm • mm9mpUmm.f mmmrnmmtm 
Qfri««e4. Ifsai tIitStS* 

24m K«A0Cat#F»Ftt F«l)C«d«K«l 

ig t i jf f i i&mmmi mm < csaupmr 
of iMtltiiilo footol fs^ftb «*dioa,ogfi 

i»e4iiS2(3)t4it* 

2S« rnsSiMtfRmmmt fO)MIOf«XttC*# stofeor# 

3«X**a FaJEiu3*IU i HiO of I jiMiMrttf'h OO 

n»'^ i ai]iHdp#Mifp|f ^ l ^ COfli# fo lOOflMIMllSo 

^o^ologft IMtSii (1$ tldi* 

a«« Hodloolw^*^*# lll«iMft«S»t MPiRtOt«Ji»*7* i 

ao a ogg opHl o mM mMm m imM iMi^i^ 

fl. HafOMi^nf*# l>ii«r#i**i»*# «oialofc#iW»* i ^ 
ittH^iiiM* pmMom oi mmmamrn^ 
votoxfteitiloo t fwiior eijowfoso* 

MM wtMm M* W$2»^Ut^ 

m* mmm»*i*** •% • 

fMMl Hood mtMmamemmm mtMim to nMwtfool. 

•pOn W22§$Mk^lt$m ; 

2f « lliiiili«ir#c«i««f I aMMI INmmt 

iiii p i if|iffffi fior ooMP**^^ ia i ioilot jysit ^ fooiotlowil. 

mm mm ^mmmM mmmmmrn* 
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cilnlcaX •stl»»«4aii gmffmimmA 9^ t ' mdm 
Mr mrolMag |Np*k«ni 

Qfmmmml,imtUhmw 

lln }i«ilMn«X»M« •% ■! I Qrmii^ «b 4 #imiNMapMKi% #i 
tn* tmmm Mtm pcier t» Imii«S.««^ mtk m 
wmMUm* 

3X« MiAtMtftf Bl^|^tt»C« I 

oi mrntMi vsotfiii Aittiiif vtmmm ^ vaLmmma, 

(i (mm) • a^Pmdmiml M« lifii^III* 

33« lciurJali*A«# idl|liiiiii#f»« -&iiiljit¥« I itaMlisbt mA 

SMtmtM* IIIO|ii«lil« 

34* M fiisiinir 

0< apMMMQtlaiir MMNdlgiltef 
if* cwitipt*!**# sm /A $M 9 •* I 

jMtMtlflll ®f iwtfife ^ 

niiiii iMMi itm 

J*. «•«*«»»• ‘ 

mmUaUa OaU mUw «> ■ »■<»»■*<"» W 

*0 mmMmU" «•»««» «»- 

IT. aaUMi.^.*.* KATlWMlt***** MMMMlIlli**®* 

iMT «• •»!»****“••*'***•• '^ 
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18. I Of awlMli Him 

exM fi«i^ iRMMijmiit % 

mm$mt 

39. QtUM. I imiml imm lmm» mmrnm mmm ' 
iMMid X«i9ti% wd ■88«Mi»f iir fiwwt^ 

48. ottt«i.J. I Thd «M 9f tUtmaoiaBd taitl hmM 
cXmmtmnom me iHre«Mi»g mmmu mirn »i 
emfXamtmtrn 

41. S9fl%»0 $ ulimmtiM ^ 

iLlUyPin Sitwl* pPPIffil Of wmm Om WmKOMm wmWmOHmmm 

iomtal w«|#i% €itxv«. 0%Niteit«€^«iiiil«lii4|41»IGl* 
4a. o*ax«i»fK.f.t QoilIiiiiiseii#c«€«i 8tfal%&*c» i 

social vitaiMMimp^ itjMiim fat 

pgmOimUm •! •aMmmi mm &i mrnmrnmm* m, 

43. phmmmE,^, mummfk $ 

ommA m mXm i mM m mmmMirn 

imlm im irntmKmmm g»tife mummMrn* 

nta& to fiMrt64llyfi»^ 

Ifttfl44ffil» 

4NI. OmmmmaMka 08»i^*Wf** • 

iixiMpuMMid ^ ixm mmm ^ 
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of latj»«'toriiio gwmm wttimmmh io**tf* 
0 b#tot«GpiaA 00 l« i|i 7 $i 

41* i smmt of iNikil omwo 

fam «• iwm»o ®« mmmj i» 

£lr»t tximmtm o« PMi®«M^«S£*iioi»^»tt7il4,IS, 
4 d, itofaJLn«ciii,K*p, I Jkmmumm% of iiolii, wAJl iMlOf 
yg oMior* PodMitoit iatiiotifo inio«im» 

49« mhiMmm^HtP; fionUngcJcltS* i h offtlool 

001^1 iiolUbDii of onhiii snip lonfHt omowo* 

mefit* air*J»l^bolMH^©pwiei 4 ^ 

SO* sidategiMMA*^* iiii^ior«ii« I mmSmUmMim of 

ooe.ar fi^iiolOHitiy Mf gootollMil ofo* 
Otoo4Mrt«OplOO00il* lilllii* I9i* 

SI* sobtoo^of^i*# «Biglitgrfi«#» ©HP#*# • Gioolii 

odjooM oaiiOfMpiii* w t A itoplifioa nollioi* 
©boOoO*^pooi»l*^^i 3 U 
sa* Muoiiiitiu • oooiip«»i «•*»§ 

OOUl’ ooiuwiioi fotol lOOMf liOS^ OislBiiftll 
diloiotm la oiitf poopio^* 
i 98 tifa»tii» 

is* aioool# ••t* ot il • i80i«»i»ttioo nftoliral* •* 

iiiiiwiifmrtii 
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S4. « xmpanid fatal gneatli > altzaaoaia 

tm mt OImHWIu 

i$* ttflMngtlu# %d«(i#3* • mxwmiMg fioir 

#i«<ii»tifin of i»ti»iitoirto* fioirth iriitAindii.tic«i KiQr 
MMno of BltxmiooftS* mim 

i#« siiiMi#ii«v«» iiofi«lef»^«# «iogl%«3’»c« i 

m^iCUmMm of 4i*«liif #f oMitotlon wim &tMik 
iitttl«t4ii ^*€1111*1^ 

57* ®ooO«M« I Mo^sio of inocwitoirfii* mmtth 

hf «dlye««eoR4» Huilitt ^•JPoSiotr* 
imnutUMmrn 

1^0 peowili mxvm of livo imm atitgl* ImMoo* 
fiiOfoS iy*OiMoSfo%0*5574|i¥®il»*'XI* hhhOmOT 7»475*470* 

Sf, wmm 0 R 00 Mmmtrrn i miwMitocliio mi iioi 

i»oiQi ifiiista «% mm itrfvd. i iiMw4aii?i« 

o]E»«olii«i f«iMi iMAMuevMiato f» oiioiA 4i. i i ii m»io« ,> 
of iofoiitii ijojca OsOwM as iof 44 wrnmrn grntmmmm 

mm wmmm0T0Mm0 BMmmhCm • ultowwolo 

mi Miml foentii# 

Ii7ifd4»4ta« 
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AAVftVIIMMI% Oi f 1H% yi^ * ? lt ir| iif t I t gJPOWtiiCI iMliyUB^tJ4iNEI 

it* y§mm.me$vi*m00 t ii<ni|pi«i£l« ^tm oi Imt 

mmaitxM p«idUii9 i m Is^yUeatlMi of ftooir iripi04dta»*» 
t&vo (BotocwMit in«#i,oii3«in**0fnA^ 

§3* ii&tiMwititK*# mMamm^HrnWrns AitaliijN»«T«t 

i ttio w9Xm of lUlikiPQOarlio^ w^iuribtc^ 
e»i m ft ifttfttiiiiif m&t for X»i»ftii«ftielJift montili 
«• ocM^riaioft of jpftirt«MHMMri^ 
OI>stft1^a3PiMKioX»lS»7^^ 
ift* riiftdimixoff«i7*M»« 3lmmmm$Q*^00 

liltfftftonift »iriy»ajrMaiit. of ffttaX hm^ ftad im&g 
ftlftftft la inulfttioo 00 iioxauiX «ii ooiwjpcliiil ffttftX 
gmmthrn iW«J»Ol9«lsft««@yftft«ooX.«X977|i3l«3^^ 

1^* mxmi»M»g otiOftci# sftiSioifit»#iu£*« f)oi9i3i]t#a«c* 

of iootaX noiftift Of oonpitfeftft 

. ftft«i»«»a ftftftXfiiiib M«a«o^fttft««@30ft«tto3*iatf 


